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Summary
7KLVUHSRUWKDVEHHQSUHSDUHGE\UHVHDUFKHUVIURPWKH8QLYHUVLW\RI6KHɝHOGIRUEXLOWHQYLURQPHQW
ZDWHU DQG SXEOLF KHDOWK SURIHVVLRQDOV LQ WKH 8.  ?W FROODWHV DQG SUHVHQWV HYLGHQFH DERXW WKH
SRWHQWLDOEHQHȴWVRIGHVLJQLQJ%OXH*UHHQ ?QIUDVWUXFWXUH%* ?WRHQKDQFHPHQWDOKHDOWKSK\VLFDO
KHDOWKDQGZHOOEHLQJ:HKRSHLWZLOOKHOSSURIHVVLRQDOVWRDGYRFDWHIRUKHDOWKSURPRWLQJ%* ?WR
SROLF\PDNHUV WR LQWHJUDWH KHDOWKSURPRWLQJ %* ? LQWR SROLF\ LQYHVWPHQWDQG PDVWHUSODQQLQJ
DQGWRGHVLJQ%* ?LQDZD\WKDWPD[LPLVHVKHDOWKEHQHȴWV
7KH UHSRUW LGHQWLȴHV WKUHH NH\ DWWULEXWHV RI %* ? WKDW SURYLGH KHDOWKUHOHYDQW HQYLURQPHQWDO
LPSDFWV)LUVWO\%* ?FDQEHXVHGWRSURPRWHDKHDOWK\SK\VLFDOHQYLURQPHQWWRGLPLQLVKQRLVH
UHGXFHKHDWVWUHVVDQGLPSURYHDLUTXDOLW\6HFRQGO\%* ?KDVEHQHȴFLDODHVWKHWLFDQGVHQVRU\
TXDOLWLHVLWVDSSHDUDQFHVRXQGVVPHOOVDQGWDFWLOHTXDOLWLHVFDQKDYHWKHUDSHXWLFSRWHQWLDOHYHQ
ZKHUHFRPPXQLWLHVDUHXQDEOHWRZDONWKURXJKWKHDUHDGLUHFWO\HJDSRFNHWSDUNRQSULYDWH
ODQG7KLUGO\WKHUHDUHEHQHȴWVWRSK\VLFDOO\DFFHVVLEOH%* ?VSDFHVZKLFKFDQSURPRWHH[HUFLVH
DQG VRFLDO LQWHUDFWLRQ E\ DOORZLQJ D ZLGH UDQJH RI SHRSOH ZLWK YDU\LQJ PRELOLW\ QHHGV WR SDVV
WKURXJKWKHP
7RJHWKHUWKHVHDVSHFWVRI%* ?PHDQWKDWZHOOGHVLJQHGVSDFHVFDQPDNHDYHU\UHDOGL ?HUHQFH
$VZHOODVKHOSLQJWR LPSURYHJHQHUDOKHDOWKDQGZHOOEHLQJ WKH\FDQUHGXFHVRFLDODQGKHDOWK
LQHTXDOLWLHV LQ WKH 8. 5HVHDUFK VXJJHVWV WKDW VXFK KHDOWK LQHTXDOLWLHV DUH FXUUHQWO\ ZLGHQLQJ
DW D WLPH ZKHQ WKH LPSDFWV RI FOLPDWH FKDQJH DUH DOVR GLVSURSRUWLRQDWHO\ LPSDFWLQJ SRRUHU
FRPPXQLWLHV:HVKRZWKDW%* ?R ?HUVWKHRSSRUWXQLW\WRWDFNOHWKHVHWZRSUREOHPVWRJHWKHUDQG
WKXVWREXLOGDVRFLHW\WKDWLVIDLUDQGVXVWDLQDEOHIRUIXWXUHJHQHUDWLRQV7KH&29 ?'SDQGHPLF
KDVUHHPSKDVLVHGWKHWRSLFDOLW\RIWKLVIRFXVDVWKHTXDOLW\RISHRSOHȇVORFDOHQYLURQPHQWVLVDQ
LVVXHWKDWKDVEHHQDWWKHIRUHIURQWRISXEOLFGHEDWHGXULQJORFNGRZQ
6HFWLRQV  DQG  H[SODLQ WKH VFRSH RI WKH UHSRUW RXWOLQH NH\ WHUPLQRORJ\ DQG VXPPDULVH
PHWKRGRORJLFDOLVVXHV6HFWLRQVWKHQUHYLHZWKHOLWHUDWXUHRQWKHFRQWULEXWLRQWKDW%* ?FDQ
PDNH DFURVV VL[ VSHFLȴF FDWHJRULHV RI KHDOWK LPSDFW QRLVH UHGXFWLRQ KHDW VWUHVV UHGXFWLRQ
LPSURYHG DLU TXDOLW\ VWUHVV UHGXFWLRQ DQG FRJQLWLYH UHVWRUDWLRQ GHFUHDVHG ORQHOLQHVV DQG
HQKDQFHG VRFLDO LQWHUDFWLRQ DQG LQFUHDVHG SK\VLFDO DFWLYLW\  ?Q VHFWLRQ  HYLGHQFH DERXW WKH
SRWHQWLDOIRU%* ?WRDGGUHVVLQHTXDOLWLHVLVFRQVLGHUHG6HFWLRQWKHQSUHVHQWVWKHHYLGHQFHWKDW
WKHVH LPSDFWVFDQ OHDG WR LPSURYHPHQWVDFURVVȴYHZLGHUKHDOWKRXWFRPHV LPSURYHGPHQWDO
KHDOWKDQGZHOOEHLQJUHGXFHGSK\VLFDOLOOQHVVUHGXFHGPRUWDOLW\LPSURYHGELUWKRXWFRPHVDQG
KHDOWKLHUERG\ZHLJKWV.H\GHVLJQȴQGLQJVDUHVXPPDULVHGLQ6HFWLRQ
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6FKHPDWLFSDWKZD\VVKRZLQJGL ?HUHQWDWWULEXWHVRI%* ?DQGWKHLUUHODWLRQVKLSWRKHDOWKUHOHYDQW
LPSDFWVDQGKHDOWKRXWFRPHV.HQ\RQ$	&KRH(<
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1. Introduction and purpose
7KLV UHSRUW KDV EHHQ SUHSDUHG E\ UHVHDUFKHUV IURP WKH 8QLYHUVLW\ RI 6KHɝHOG LQ FRQVXOWDWLRQ
ZLWK8.&LW\3DUWQHUVZLWKLQWKH(8 ?QWHUUHJ165SURMHFW%OX(*UHHQ ?QIUDVWUXFWXUHWKURXJKVRFLDO
L1QRYDWLRQ%(* ?12XUDLPLVWRFROODWHDQGSUHVHQWHYLGHQFHDERXWWKHKHDOWKDQGZHOOEHLQJ
LPSDFWVDQGRXWFRPHVDVVRFLDWHGZLWK%OXH*UHHQ ?QIUDVWUXFWXUHLQWKH8.$OWKRXJKWKHUHSRUWȇV
RULJLQDO WDUJHWDXGLHQFHZDVZDWHUSURIHVVLRQDOV LQ ORFDODXWKRULWLHVDQGZDWHUFRPSDQLHVZH
KRSHLWZLOODOVREHXVHIXOIRURWKHUEXLOWHQYLURQPHQWSURIHVVLRQDOVLQFOXGLQJWKRVHIRFXVHGRQ
KLJKZD\VODQGVFDSHHQJLQHHULQJXUEDQGHVLJQDQGSXEOLFKHDOWK
7KHDLPRIWKHUHSRUWLVWRVHOHFWFROODWHDQGSUHVHQWHYLGHQFHDERXWWKHZD\VLQZKLFKHQKDQFLQJ
JUHHQ IHDWXUHV RI WKH ORFDO HQYLURQPHQW WR LPSURYH ZDWHU PDQDJHPHQW FUHDWLQJ Ȇ%OXH *UHHQ
 ?QIUDVWUXFWXUHȇRU%* ?FDQDOVRLPSURYHKHDOWKDQGZHOOEHLQJZLWKLQDKRVWFRPPXQLW\2XUFHQWUDO
DUJXPHQWLVWKDWWKURXJKFDUHIXOGHVLJQ%* ?FDQKDYHSRVLWLYHKHDOWKEHQHȴWV6XFKEHQHȴWVDUH
SDUWLFXODUO\ FUXFLDO LQ DUHDV VX ?HULQJ KHDOWK LQHTXDOLWLHV ZKLFK ZH GHȴQH DV DYRLGDEOH XQIDLU
DQGV\VWHPDWLFGL ?HUHQFHVLQKHDOWKEHWZHHQGL ?HUHQWJURXSVRISHRSOH7KH.LQJV)XQG
5HVHDUFK VXJJHVWV WKDW VXFK KHDOWK LQHTXDOLWLHV DUH ZLGHQLQJ DW D WLPH ZKHQ WKH LPSDFWV RI
FOLPDWHFKDQJHDUHDOVRGLVSURSRUWLRQDWHO\LPSDFWLQJSRRUHUFRPPXQLWLHV0DUPRWHWDO
%* ?R ?HUVWKHRSSRUWXQLW\WRWDFNOHWKHVHWZRSUREOHPVWRJHWKHUDQGWKXVWREXLOGDVRFLHW\WKDW
LV IDLU DQG VXVWDLQDEOH IRU IXWXUH JHQHUDWLRQV 7KH &29 ?' SDQGHPLF KDV UHHPSKDVLVHG WKH
WRSLFDOLW\RIWKLVIRFXVKLJKOLJKWLQJERWKWKHLPSRUWDQFHRISXEOLFKHDOWKDQGWKHFULWLFDOQDWXUHRI
SHRSOHȇVORFDOHQYLURQPHQWVGXULQJORFNGRZQ
7KHUHSRUWLVGHVLJQHGWRVHUYHWKUHHSXUSRVHV)LUVWLWFDQEHXVHGWRDGYRFDWHIRUWKHKHDOWK
SURPRWLQJLPSDFWVRI%* ?WRSROLF\PDNHUV6HFRQGLWSURYLGHVDQHYLGHQFHEDVHWRLQWHJUDWH%* ?
DQGLWVDVVRFLDWHGKHDOWKEHQHȴWVLQWRDZLGHYDULHW\RISROLFLHVVFKHPHVDQGLQYHVWPHQWVIRU
H[DPSOH E\ VXSSRUWLQJ GLVFXVVLRQ EHWZHHQ GL ?HUHQW SURIHVVLRQDOV DERXW WKH XVH RI %* ? LQ D
PDVWHUSODQ7KLUGE\H[SODLQLQJKRZYDULRXVIHDWXUHVRI%* ?LPSDFWRQORFDOKHDOWKDQGZHOOEHLQJ
LWVXSSRUWVGHWDLOHG%* ?GHVLJQKLJKOLJKWLQJHOHPHQWVWKDWFDQEHYDULHGWRDGGUHVVVSHFLȴFORFDO
FKDOOHQJHV

To advocate 
health-promoting BGI 
to policymakers
To integrate 
Ȋ%* ?ZLWKKHDOWKEHQHȴWVȋ
in policy, investment and master-planning
To design 
BGI considering 
KHDOWKEHQHȴWV
)LJXUH ?QIRJUDSKLFVKRZLQJKRZZHH[SHFWWKHUHSRUWWREHXVHG
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7KHUHSRUWWKDWIROORZVKDVEHHQGHYHORSHGWKURXJKDFRPELQDWLRQRIOLWHUDWXUHUHYLHZDQGH[SHUW
FRQVXOWDWLRQ
7KHLQLWLDOFRQFHSWFDPHIURPZDWHUSURIHVVLRQDOVLQ.HQWDQG(QȴHOG&RXQFLOVZKRKLJKOLJKWHG
WKH QHHG IRU DFFHVVLEOH LQIRUPDWLRQ RQ WKH KHDOWK LPSDFWV RQ %* ? 5HOHYDQW OLWHUDWXUH ZDV
LGHQWLȴHGWKURXJKVHDUFKSURFHVVHVXVLQJFRPELQDWLRQVRINH\ZRUGVUHODWLQJWR%* ?IHDWXUHVDQG
KHDOWKUHOHYDQWLPSDFWV7KHUHVHDUFKZHXVHGGHULYHGIURPDZLGHYDULHW\RIGLVFLSOLQHVLQFOXGLQJ
HQYLURQPHQWDO DQG VRFLDO HSLGHPLRORJ\ HQYLURQPHQWDO SV\FKRORJ\ JHRJUDSK\ ODQGVFDSH
VWXGLHVDQGXUEDQSODQQLQJ5DWKHUWKDQFRYHULQJWKLVYHU\H[WHQVLYHVHWRIUHOHYDQWSXEOLFDWLRQV
LQGHWDLOZHXVHGUHYLHZVDQGPHWDDQDO\VHVWRVXPPDULVHDQGFROODWHLQIRUPDWLRQVHHNLQJRXW
DGGLWLRQDOVRXUFHVDVDQGZKHQDV LWVHHPHGSHUWLQHQWWRDQVZHUVSHFLȴFTXHVWLRQVDERXWWKH
LPSDFWVRI%* ?7KHUHYLHZZDVFDUULHGRXWZLWKLQWKH8.FRQWH[WKRZHYHUPXOWLSOHUHFHQWJOREDO
UHYLHZVKDYHUHSRUWHGWKDWUHVHDUFKHUVLQFRQWLQHQWDO(XURSHDQG1RUWK$PHULFDDUHDOVRȴQGLQJ
DVVRFLDWLRQVEHWZHHQEOXHJUHHQVSDFHVDQGKHDOWKUHOHYDQWLPSDFWV+HJHWVFKZHLOHUHWDO
)RUWKLVUHDVRQWKHUHYLHZLQFOXGHVVRPH(XURSHDQDQG$PHULFDQVWXGLHVHVSHFLDOO\IRUJUHHQ
URRIVDQGJUHHQZDOOV7KHUHSRUWKDVXQGHUJRQHWZRURXQGVRIULJRURXVUHYLHZE\DFRPELQDWLRQ
RISURIHVVLRQDODQGDFDGHPLFH[SHUWVZLWKVSHFLDOLVWNQRZOHGJHRI%* ?HQJLQHHULQJ IXQFWLRQDO
HFRORJ\ DQG SXEOLF KHDOWK D SURFHVV WKDW FKDOOHQJHG WKH ȴQGLQJV DQG SURPSWHG VLJQLȴFDQW
LPSURYHPHQWV7KHDXWKRUVDUHYHU\JUDWHIXOIRUDOOWKHKHOSDQGDGYLFHUHFHLYHGLQUHODWLRQWR
ERWKWKHFRQWHQWDQGIUDPLQJRIWKHUHSRUW1HYHUWKHOHVVDOOHUURUVUHPDLQRXURZQ
7KHUHSRUWEHJLQVE\GLVFXVVLQJNH\FRQFHSWVDQGWHUPLQRORJ\6HFWLRQ6HFWLRQVWKHQSUHVHQW
DGLVFXVVLRQRIWKHDVVRFLDWLRQVEHWZHHQ%* ?IHDWXUHVDQGKHDOWKUHODWHGLPSDFWV  ?QVHFWLRQ
HYLGHQFHFRQFHUQLQJWKHSRWHQWLDORI%* ?WRDGGUHVVLQHTXDOLWLHVLVFRQVLGHUHG7KHDVVRFLDWLRQV
EHWZHHQ%* ?LPSDFWVDQGKHDOWKRXWFRPHVDUHWKHQDGGUHVVHGLQ6HFWLRQ6HFWLRQGUDZV
RXWWKHLPSOLFDWLRQVIRU%* ?GHVLJQEHIRUHDFRQFOXVLRQLQZKLFKZHUHȵHFWRQWKHLQIRUPDWLRQ
SUHVHQWHGDQGWKHJDSVLQFXUUHQWNQRZOHGJH
Designing Blue Green Infrastructure (BGI) for water management, 
human health, and wellbeing: summary of evidence and principles for design
2. Concepts and terminology
7KLVVHFWLRQH[SORUHVWKHNH\FRQFHSWVXVHG LQWKLVUHSRUWDQGFODULȴHV LWVVFRSH:HEHJLQE\
H[DPLQLQJWKHPHDQLQJVRIȆEOXHJUHHQLQIUDVWUXFWXUHȇDQGȆORFDOKHDOWKDQGZHOOEHLQJEHQHȴWVȇ
ZHWKHQGHȴQHLPSRUWDQW%* ?DWWULEXWHVKHDOWKSURPRWLQJLPSDFWVDQGKHDOWKRXWFRPHV
 2.1 Blue Green Infrastructure (BGI)
Ȇ*UHHQLQIUDVWUXFWXUHȇLVDK\EULGFRQFHSWFRPELQLQJJUHHQVSDFHDQGVHPLJUHHQEXLOWV\VWHPV
LQFOXGLQJȴHOGVZRRGVULYHUVODNHVDQGJDUGHQVWKDWDUHIRXQGEHWZHHQDQGZLWKLQRXUEXLOW
XS DUHDV 7RJHWKHU WKHVH IHDWXUHV HQDEOH HFRV\VWHP UHVLOLHQFH DV ZHOO DV VXSSRUWLQJ KXPDQ
ZHOOEHLQJ3267'HPX]HUHHWDO1DWXUDO(QJODQG%DUNHUHWDO ?QWKLV
UHSRUWZHXVHWKHWHUPȆ%OXH*UHHQ ?QIUDVWUXFWXUHȇ%* ?WRHPSKDVL]HWKHZDWHUUHODWHGVHUYLFHV
WKDWDUHDOVRSURYLGHGE\WKHVHJUHHQVSDFHV ?WLQFOXGHVHYLGHQFHRQDUDQJHRIȆGHVLJQHG%* ?Vȇ
WKDWKDYHEHHQGHYHORSHGRUVXEVWDQWLDOO\UHGHVLJQHGIRUWKHH[SOLFLWSXUSRVHRIPDQDJLQJZDWHU
PRUHVXVWDLQDEO\ ?QWKH8.WKHVHDUHUHIHUUHGWRXVLQJDYDULHW\RIWHUPVLQFOXGLQJȆ6XVWDLQDEOH
'UDLQDJH 6\VWHPVȇ 6X'6 & ?5 ?$  Ȇ1DWXUH %DVHG 6ROXWLRQVȇ 5D\PRQG HW DO  DQG
Ȇ1DWXUDO )ORRG 0DQDJHPHQWȇ :LQJȴHOG HW DO  WKRXJK WKH\ KDYH QXPHURXV RWKHU QDPHV
HOVHZKHUH)OHWFKHUHWDO
2QHRIWKHUHDVRQVWKDWWKLVUHSRUW LV LPSRUWDQW LVWKDW%* ?LVEHFRPLQJDQLQFUHDVLQJO\FUXFLDO
SDUWRIPRGHUQXUEDQZDWHUV\VWHPV ?QWKHSDVWZDWHUSURIHVVLRQDOVODUJHO\XVHGȆJUH\ȇFRQFUHWH
LQIUDVWUXFWXUHVXFKDVSLSHVDQGSXPSVWRSURYLGHGUDLQDJHDQGȵRRGULVNPDQDJHPHQWVHUYLFHV
EXWFRQWHPSRUDU\EHVWSUDFWLFHLQFUHDVLQJO\VXSSOHPHQWVWKLVZLWKGHVLJQHG%* ?HOHPHQWVIHHGLQJ
LQWRDZLGHU%* ?V\VWHP7KLVDSSURDFKFDQVLJQLȴFDQWO\UHGXFHȵRRGULVNE\VORZLQJZDWHUGRZQ
DQGUHGXFLQJWKHWRWDOTXDQWLW\WKDWQHHGVWREHFRQYH\HGDWDQ\RQHWLPHZKLOHDOVRLPSURYLQJ
ZDWHUTXDOLW\E\XWLOLVLQJDQGPLPLFNLQJQDWXUDOV\VWHPVDQGWKHUHIRUHDOORZLQJQDWXUDOWUHDWPHQW
WRRFFXU)LQDOO\E\SURYLGLQJVSDFHIRUYHJHWDWLRQZKLFKLWDOVRLUULJDWHV%* ?VXSSRUWVELRGLYHUVLW\
7KHWUHQGWRZDUGVJUHDWHUXVHRI%* ?PHDQVWKDWZDWHUSURIHVVLRQDOVDUHLQFUHDVLQJO\FRQFHUQHG
ZLWK IHDWXUHV RQ WKH VXUIDFH RI WKH JURXQG UDWKHU WKDQ XQGHUQHDWK LW $V D UHVXOW WKH\ PXVW
ZRUNZLWKRWKHUSURIHVVLRQDOVDQGWKHSXEOLFWRFUHDWHODQGVFDSHVWKDWVHUYHPXOWLSOHDJHQGDV
7RXQGHUVWDQGKRZWKH\FDQGRWKLVLWLVLPSRUWDQWȴUVWWRNQRZWKHFLUFXPVWDQFHVLQZKLFKSODQV
IRU QHZ RU HQKDQFHG %* ? DUH GHYHORSHG :LOOHPV HW DO D 2QH FRPPRQ VFHQDULR RFFXUV
ZKHQZDWHUSURIHVVLRQDOVZRUNLQJIRUDORFDODXWKRULW\RUZDWHUFRPSDQ\UHDOLVHWKDWWKH\IDFH
DVLJQLȴFDQWULVNIRUH[DPSOHRIȵRRGLQJRUQRQFRPSOLDQFHZLWKHQYLURQPHQWDOZDWHUTXDOLW\
UHJXODWLRQV ZKLFK FDQ EH PLWLJDWHG E\ UHWURȴWWLQJ GHVLJQHG %* ? LQ ORFDWLRQV ZKHUH WKHUH LV
DYDLODEOHVSDFH ?QDQRWKHUIUHTXHQWO\RFFXUULQJVFHQDULRVLWHVIRU%* ?DUHLGHQWLȴHGWRDGGUHVV
SUHGLFWHG K\GURORJLFDO ULVNV ZLWKLQ WKH FRQWH[W RI ZLGHU GHYHORSPHQW SURFHVVHV HJ KRXVLQJ
UHJHQHUDWLRQRUPDVWHUSODQQLQJ ?QHLWKHUFLUFXPVWDQFHZKLOHH[LVWLQJJXLGDQFHVXFKDVWKH68'6
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0DQXDO& ?5 ?$DOUHDG\VXSSRUWVZDWHUSURIHVVLRQDOVLQFRQVLGHULQJGHVLJQHG%* ?ȇVZDWHU
UHODWHGEHQHȴWVWKHUHLVOHVVVXSSRUWDYDLODEOHWRKHOSRWKHUSURIHVVLRQDOJURXSVWRXQGHUVWDQG
WKHSRWHQWLDOQRQZDWHUȆDPHQLW\ȇLPSDFWV7KLVUHSRUWȴOOVWKLVJDSE\IRFXVLQJRQWKHKHDOWKDQG
ZHOOEHLQJEHQHȴWVWKDWZHOOGHVLJQHG%* ?R ?HUWRWKHLUKRVWFRPPXQLWLHV
 /RFDOKHDOWKDQGZHOOEHLQJEHQHȴWV
+HDOWKDQGZHOOEHLQJEHQHȴWVDUHGHȴQHGDVH ?HFWV WKDWFRQWULEXWHSRVLWLYHO\ WRWKHFRQGLWLRQ
RIDQLQGLYLGXDOJURXSRUFRPPXQLW\7KH\LQFOXGHIDFWRUVWKDWLPSDFWRQOLIHVW\OHPHQWDODQG
SK\VLFDO KHDOWK DQG ZLGHU VRFLRHFRQRPLF GHWHUPLQDQWV RI KHDOWK HJ DFFHVV WR HPSOR\PHQW
)DUULHUHWDO7KLVUHSRUWIRFXVHVRQKXPDQKHDOWKDQGZHOOEHLQJDQGLVWKHUHIRUHH[SOLFLWO\
DQWKURSRFHQWULF WKHELRGLYHUVLW\EHQHȴWVRIFUHDWLQJKDELWDWVDUHRQO\ ȆZLWKLQVFRSHȇ LQVRIDUDV
WKH\HQKDQFHSHRSOHȇVH[SHULHQFHRIWKH%* ?
7KHIRFXVRQORFDOKHDOWKDQGZHOOEHLQJUHIHUVWRWKHZD\VLQZKLFKWKHVHEHQHȴWVDUHIHOWLQWKH
ORFDWLRQ ZKHUH WKH %* ? LV VLWXDWHG LH LQ WKH %* ?ȇV ȆKRVW FRPPXQLW\ȇ 7KH UHSRUWȇV VFRSH GRHV
QRWLQFOXGHWKHKHDOWKDQGZHOOEHLQJEHQHȴWVRILPSURYHGZDWHUPDQDJHPHQWIRUGRZQVWUHDP
FRPPXQLWLHV IRUH[DPSOH WKHPHQWDODQGSK\VLFDOKHDOWKEHQHȴWVRIȵRRGSUHYHQWLRQRU WKH
UHGXFHGGLVHDVHULVNDWWHQGDQWRQWKHUHPRYDORISROOXWLRQIURPUHFHLYLQJZDWHUV6XFKEHQHȴWV
DUHH[FOXGHGEHFDXVHWKH\DUHJHRJUDSKLFDOO\DQGDQDO\WLFDOO\VHSDUDWHIURPWKRVHHQMR\HGE\WKH
KRVWFRPPXQLW\VRPHDUHDOVRDFFRXQWHGIRUZLWKLQH[LVWLQJPHWULFVRI%* ?ZDWHUEHQHȴWVVXFK
DV6XVGUDLQȇV%HQHȴWV(VWLPDWH7RRO%e676XVGUDLQ
$VZHFDWDORJXHLQGHWDLOEHORZSUR[LPLW\WR%* ?LVZLGHO\UHFRJQLVHGWREHDVVRFLDWHGZLWKKHDOWK
EHQHȴWV 1DWXUDO (QJODQG  3267  $V ZH KDYH JDLQHG DQ LQFUHDVHG XQGHUVWDQGLQJ
RIWKHXQGHUO\LQJVRFLDODQGHQYLURQPHQWDOGHWHUPLQDQWVRIKHDOWKORFDODXWKRULWLHVKDYHEHHQ
XUJHG WR LPSURYH SXEOLF KHDOWK E\ HQVXULQJ WKDW FRPPXQLWLHV KDYH DFFHVV WR KLJK TXDOLW\ %* ?
3+( D 7KH ORFNGRZQV DVVRFLDWHG ZLWK WKH FRURQDYLUXV SDQGHPLF KDYH GUDZQ DWWHQWLRQ
WR WKH LPSRUWDQFH RI DFFHVV WR JUHHQ VSDFH DQG KHQFH DOVR WR LQHTXDOLWLHV RI VXFK DFFHVV
EHWZHHQGL ?HUHQWSODFHV3+(E6( ?5HVLGHQWLDOHQYLURQPHQWVKDYHQHYHUVHHPHG
VRLPSRUWDQWDQGXQHTXDODFFHVVWRQDWXUHLVQRZEHLQJVXEMHFWHGWRDJUHDWHUGHJUHHRISXEOLF
VFUXWLQ\DQGGHEDWH+D[ZRUWK3OXPPHUHWDO&RQVHTXHQWO\WKHFUHDWLRQRIKHDOWK\
HQYLURQPHQWVLVOLNHO\WRGULYHUHJHQHUDWLRQDQGGHYHORSPHQWH ?RUWVGXULQJWKHVDQGV
$VZHOODVWKHIXQFWLRQDOOLQNDJHVEHWZHHQSXEOLFKHDOWKDQG%* ?WKHUHLVOLNHO\WREHDSODFHEDVHG
FRLQFLGHQFHRIQHHGV5HFHQWVWDWLVWLFVVXJJHVWWKDWWKHUHLVDQDOPRVW\HDUGL ?HUHQFHEHWZHHQ
WKHKHDOWK\OLIHH[SHFWDQF\RISHRSOHOLYLQJLQWKHULFKHVWDQGSRRUHVW8.FHQVXVGLVWULFWV216
DQGKHDOWKUHODWHGFDOOVIRU%* ?PD\KDYHDGLVWLQFWLYHORFDOJHRJUDSK\ ?QGHHGWKHQHHG
WRJHQHUDWHPRUHKHDOWK\HQYLURQPHQWVPD\EHSDUWLFXODUO\LPSRUWDQWLQGHQVHO\RFFXSLHGXUEDQ
ORFDWLRQVZKHUHUHVLGHQWVȇKDYHOLPLWHGRSSRUWXQLWLHVIRULQWHUDFWLRQZLWKQDWXUHWKURXJKSULYDWH
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JDUGHQVDQGRUZKHUHWKHUHLVOLWWOHSXEOLFJUHHQVSDFHRUSDUNODQG3267$VWKHVHGHQVH
XUEDQHQYLURQPHQWVXVXDOO\FRQȴQHZDWHUWRJUH\LQIUDVWUXFWXUHVXFKDVFXOYHUWVDQGVHZHUVLWLV
SUREDEOHWKDW%* ?LQWKHVDPHORFDWLRQVFRXOGVHUYHXVHIXOZDWHUUHODWHGIXQFWLRQV:HZLOOUHWXUQ
WRWKLVLVVXHRIKHDOWKLQHTXDOLWLHVDQGVLWHVIRU%* ?GHYHORSPHQWWKURXJKWKHUHSRUW
-XVW DV %* ? PHDVXUHV LQLWLDWHG WR DGGUHVV ZDWHU LVVXHV PD\ SURYLGHRSSRUWXQLWLHV WR FUHDWH
KHDOWK\HQYLURQPHQWVIRUSHRSOHVRFUHDWLQJDKHDOWK\HQYLURQPHQWPD\R ?HURSSRUWXQLWLHVIRU
HQKDQFHGZDWHUPDQDJHPHQW)RUH[DPSOHLQYROYLQJZDWHUH[SHUWVLQWKHGHVLJQRIVLWHVIRUIRRG
JURZLQJRUJUHHQURXWHVIRUPRUHDFWLYHWUDYHOFDQOHDGWRDVLJQLȴFDQWZDWHUEHQHȴW7KHUHDUH
WKHUHIRUHJDLQV WR IRVWHULQJFORVHFRRSHUDWLRQEHWZHHQXUEDQSODQQHUVSXEOLFKHDOWKRɝFLDOV
DQGZDWHUSURIHVVLRQDOVRYHUWKHFRPLQJGHFDGHV
2.3 BGI attributes, health-relevant impacts, and health outcomes
2XU FRQFHSWXDOLVDWLRQ RI %* ? DQG KHDOWK KLQJHV RQ WKH UHODWLRQVKLSV EHWZHHQ WKUHH GL ?HUHQW
FDWHJRULHV RI SKHQRPHQD %* ? DWWULEXWHV KHDOWKUHOHYDQW LPSDFWV DQG KHDOWK RXWFRPHV
%* ? DWWULEXWHV UHIHU WR WKH FKDUDFWHULVWLFV RI %* ? WKDW PLJKW KDYH KHDOWKUHOHYDQW LPSDFWV HJ
JUHHQQHVVDHVWKHWLFDQGVHQVRU\TXDOLWLHVDQGDFFHVVLELOLW\+HDOWKUHOHYDQWLPSDFWVFRQVLVWRI
WKHSRVLWLYHH ?HFWV%* ?FDQKDYHRQORFDOHQYLURQPHQWVDQGSHRSOHIRUH[DPSOHUHGXFHGDLUDQG
QRLVHSROOXWLRQDQGGHFUHDVHVLQVWUHVVOHYHOV+HDOWKRXWFRPHVDUHGHȴQHGDVUHSRUWHGRUVHOI
UHSRUWHGFKDQJHVWRWKHSK\VLFDORUPHQWDOKHDOWKRILQGLYLGXDOVSURGXFHGGLUHFWO\RULQGLUHFWO\
E\%* ?IRUH[DPSOHUHGXFWLRQVLQUHVSLUDWRU\GLVHDVHLQFLGHQFHRUGHFUHDVHGVWUHVVDQGDQ[LHW\
OHYHOV
7KH UHODWLRQVKLS EHWZHHQ %* ? DWWULEXWHV KHDOWKUHOHYDQW LPSDFWV DQG KHDOWK RXWFRPHV YDULHV
GHSHQGLQJRQZKDWWKH%* ?ȆR ?HUVȇWKHORFDOSRSXODWLRQ:HLGHQWLȴHGWKUHHSRWHQWLDODWWULEXWHVRI
%* ?JUHHQQHVVVHQVRU\DFFHVVLELOLW\DQGDHVWKHWLFTXDOLWLHVDQGSK\VLFDODFFHVVLELOLW\7REHJLQ
ZLWKȆJUHHQQHVVȇVRPHKHDOWKUHOHYDQWLPSDFWVGHULYHVLPSO\IURPWKHSK\VLFDOH[LVWHQFHRI%* ?
IRUH[DPSOHYHJHWDWLRQUHGXFHVXUEDQKHDWH ?HFWVUHJDUGOHVVRIZKHWKHUWKH%* ?FDQEHVHHQRU
SK\VLFDOO\DFFHVVHG%\FRQWUDVWEHQHȴWVIURPWKHVHQVRU\DQGDHVWKHWLFDWWULEXWHVRI%* ?QHHG
WREHH[SHULHQFHGGLUHFWO\ LH VHHQKHDUGRU VPHOW WR LPSDFW WKH ORFDOSRSXODWLRQ5HVHDUFK
VXJJHVWVWKDWVHQVLQJ%* ?\LHOGVEHQHȴWVWRWKHLQGLYLGXDOLQWHUPVRIUHGXFHGVWUHVVDQGVKDULQJ
WKLVH[SHULHQFHZLWKRWKHUVFDQDOVRHQDEOHKHDOWKEHQHȴFLDOIRUPVRIVRFLDOLQWHUDFWLRQ%* ?GRHV
QRWQHFHVVDULO\KDYHWREHLQWKHSXEOLFUHDOPWRKDYHWKLVVHQVRU\DQGDHVWKHWLFLPSDFWIHDWXUHV
RQSULYDWHODQGLQIURQWRIDFRPPHUFLDORɝFHEORFNFDQD ?HFWWKRVHZDONLQJSDVWHYHQLIWKH\
FDQQRWZDONGLUHFWO\WKURXJKWKHJUHHQDUHDLQTXHVWLRQ7RDODUJHH[WHQWLWLVWKHQDWXUDOIHDWXUHV
RI%* ?LQFOXGLQJOLWHUDOJUHHQQHVVWKDW\LHOGWKHVHVHQVRU\EHQHȴWV)LQDOO\SK\VLFDODFFHVVLELOLW\
UHIHUVWRWKHDELOLW\SHRSOHKDYHWRSDVVWKURXJKXQGHURUDURXQG%* ?WKLVDWWULEXWHR ?HUVVRPH
LQFHQWLYHV IRU SK\VLFDO DFWLYLW\ ZKLFK FDQ UHVXOW LQ LPSURYHG KHDOWK RXWFRPHV )RU H[DPSOH D
SDWKZD\WKURXJKDJUHHQDUHD RUDVHULHVRIVPDOO%* ? ȆJUHHQLQJȇDSUHYLRXVO\JUH\VWUHHWFDQ
SURYLGH WKHVH DFFHVVLELOLW\ TXDOLWLHV 7KHVH GLVWLQFWLRQV EHWZHHQ %* ?Vȇ JUHHQQHVV LWV VHQVRU\
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DHVWKHWLF DVSHFWV DQG LWV SK\VLFDO DFFHVVLELOLW\ DWWULEXWHV DUH LPSRUWDQW EHFDXVH WKH\ HQDEOH
SODQQHUVWRFRQVLGHUWKHSRWHQWLDORIGL ?HUHQWW\SHVRI%* ?WROHYHUDJHKHDOWKLPSURYHPHQWV
)LJXUHGHSLFWVSRWHQWLDOFRQQHFWLRQVEHWZHHQWKHVHWKUHH%* ?DWWULEXWHVDQGSRWHQWLDOKHDOWK
LPSDFWV DQG RXWFRPHV  ?W GRHV QRW LPSO\ D OLQHDU RU FDXVDO UHODWLRQVKLS EXW PHUHO\ LQGLFDWHV
SRWHQWLDOSDWKZD\VIURPDWWULEXWHVWRKHDOWKUHOHYDQWLPSDFWVVXFKDVUHGXFWLRQVLQKHDWQRLVH
DQGDLUSROOXWLRQGHFUHDVHVLQUHSRUWHGVWUHVVDQGLQFUHDVHGRSSRUWXQLWLHVIRUVRFLDOLQWHUDFWLRQ
DQGSK\VLFDODFWLYLW\(DFKRIWKHVHKHDOWKUHOHYDQWLPSDFWVFDQKDYHDQXPEHURIGL ?HUHQWH ?HFWV
RQKXPDQKHDOWK1RLVHUHGXFWLRQIRUH[DPSOHFDQLPSURYHPHQWDOKHDOWKEXWLWFDQDOVRUHGXFH
SK\VLFDOLOOQHVV
6XFKFRPSOH[LQWHUDFWLRQVLOOXVWUDWHWKHFKDOOHQJHVRIWUDFLQJUHODWLRQVKLSVEHWZHHQ%* ?DQGKHDOWK
RXWFRPHV ?QFRPPRQZLWKPRVWVFLHQWLȴFVWXGLHVRIWKHȆUHDOȇVRFLDODQGSK\VLFDOHQYLURQPHQWLW
LVQRWSRVVLEOHWRKROGRQHDVSHFWRIWKHHQYLURQPHQWFRQVWDQWZKLOHYDU\LQJDQRWKHU(YLGHQFHRI
PHFKDQLVPVDQGDVVRFLDWLRQVPXVWWKHUHIRUHEHFROOHFWHGZKHUHSRVVLEOHDQGLQIHUHQFHVGUDZQ
DERXWSUREDEOHFDXVDO OLQNV3267  ?QWKLVFRQWH[W6HFWLRQVGLVFXVVWKHHYLGHQFHIRU
FRUUHODWLRQVEHWZHHQ%* ?DQGKHDOWKLPSURYHPHQWVZKLOH6HFWLRQVKRZVZKHUH%* ?DWWULEXWHV
DQGRXWFRPHVKDYHFRLQFLGHGLQGLFDWLQJDFDXVDOFRQQHFWLRQ
)LQDOO\LWVKRXOGEHQRWHGWKDWWKHȴHOGRISXEOLFKHDOWKIDFHVHYLGHQWLDOFKDOOHQJHV%HFDXVHLWLV
FORVHO\FRQQHFWHGWRPHGLFLQH\HWIDUPRUHVRFLDOLQLWVVFRSHSXEOLFKHDOWKLVVRPHWLPHVXQIDLUO\
MXGJHGE\VFLHQWLȴFVWDQGDUGVRIHYLGHQFHWKDWLWFDQQRWSRVVLEO\PHHWHJWKRVHDVVRFLDWHGZLWK
UDQGRPLVHGFRQWUROWULDOV ?QSUDFWLFHWKHUHDUHWKUHHUHDVRQVZK\LQWHUYHQWLRQVOLNH%* ?VKRXOG
QHYHUEHHYDOXDWHGLQWKHVDPHZD\DVPHGLFDOLQWHUYHQWLRQV)LUVWWKHUHLVYLUWXDOO\QRULVNRIKDUP
RQO\WKHRSSRUWXQLW\FRVWRIFRPPLWWLQJUHVRXUFHVWRRQHSURMHFWUDWKHUWKDQDQRWKHUVHFRQGLW
LQYROYHVPDQ\ LQWHUUHODWHGYDULDEOHV WKDWFDQQRWEHKHOGFRQVWDQW *URVVDQG+R ?PDQQ5LHP
DQGWKLUGLWLQYROYHVGHEDWHVDERXWKRZZHȆPHDVXUHȇRXWFRPHVHJVKRXOGZHOOEHLQJEH
PHDVXUHGVXEMHFWLYHO\LQWHUPVRISHRSOHȇVUHSRUWVDERXWKRZWKH\IHHORUREMHFWLYHO\LQWHUPV
RISK\VLRORJLFDO LQGLFDWRUV  ?QRXUGLVFXVVLRQVEHORZZHGUDZRQDYDULHW\RIVWXGLHVWKDWWDNH
GL ?HUHQWDSSURDFKHVWRWKHVHLVVXHV6RPHFRQWUROIRUYDULDEOHVVXFKDVVRFLRHFRQRPLFVWDWXV
EXWRWKHUVGRQRWVRPHXVHVXEMHFWLYHVHOIUHSRUWHGGDWDRWKHUVDVVHVVLPSDFWVWKURXJKPRUH
ȆREMHFWLYHȇSURFHVVHV2XURYHUDOODUJXPHQWLVWKDWWKLVZHLJKWRIHYLGHQFHVXSSRUWVDFOHDUFDVH
IRULQYHVWLQJLQ%* ?QRWMXVWIRULWVFRQWULEXWLRQVWRZDWHUPDQDJHPHQWEXWDOVRIRUWKHKHDOWKDQG
ZHOOEHLQJEHQHȴWVLWFDQGHOLYHU

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3. Noise reduction
3.1 The public health burden from noise pollution
1RLVH SROOXWLRQ SRVHV D PDMRU DQG LQFUHDVLQJ WKUHDW WR WKH KHDOWK RI XUEDQ UHVLGHQWV GXH WR
ULVLQJ LQGXVWULDO DFWLYLW\ DQG WUDɝF YROXPHV 7UDɝF QRLVH H[SRVXUH LV DVVRFLDWHG ZLWK DGYHUVH
KHDOWKH ?HFWVWKH(QYLURQPHQWDO1RLVH*XLGHOLQHVIRUWKH(XURSHDQ5HJLRQ:+25HJLRQDO2ɝFHIRU
(XURSHSURSRVHGDJXLGHYDOXHIRUWUDɝFQRLVHRIG%IDOOLQJWRG%DWQLJKW+RZHYHU
RIWKHSRSXODWLRQLQ(XURSHDQFRXQWULHVLVH[SRVHGWRWUDɝFQRLVHDWOHYHOVH[FHHGLQJG%
UHVXOWLQJ LQKHDOWKSUREOHPV LQFOXGLQJFDUGLRYDVFXODUGLVHDVHFRJQLWLYH LPSDLUPHQWDQGVOHHS
GLVWXUEDQFH$UHSRUWE\WKH:+25HJLRQDO2ɝFHIRU(XURSHTXDQWLȴHGWKHGLVHDVHEXUGHQ
FDXVHGE\QRLVHSROOXWLRQLQWHUPVRIGLVDELOLW\DGMXVWHGOLIH\HDUV'$/<VZKHUHRQH'$/<HTXDOV
RQHORVW\HDURIKHDOWK\OLIH ?WFDOFXODWHGWKDWQRLVHSROOXWLRQLQZHVWHUQ(XURSHDQFRXQWULHVFRVWV
WKHHTXLYDOHQWRI\HDUVORVWWRLVFKDHPLFKHDUWGLVHDVH ?+'\HDUVORVWWRFRJQLWLYH
LPSDLUPHQWLQFKLOGUHQ\HDUVORVWWRVOHHSGLVWXUEDQFH\HDUVORVWWRWLQQLWXVDQG
\HDUVORVWWRDQQR\DQFH2YHUDOODWOHDVWRQHPLOOLRQKHDOWK\\HDUVRIOLIHDUHORVWHYHU\
\HDU IURP WUDɝFUHODWHG QRLVH LQ :HVWHUQ (XURSH  ?Q WKH 8. WKH DQQXDO VRFLDO FRVWV of noise 
SROOXWLRQDUHHVWLPDWHGDWeWRELOOLRQ'HIUD
3.2 Optimal roadside vegetation for noise reduction
5RDGVLGHYHJHWDWLRQLIVXɝFLHQWO\ZLGHKLJKDQGGHQVHFDQUHGXFHURDGWUDɝFQRLVH$VWXG\
E\)DQJDQG/LQJIRXQGWKDWDGHQVHYHJHWDWLRQEHOWRIDPZLGWKQH[WWRDURDGZLWK
OLJKWWUDɝFUHGXFHGQRLVHE\WRG%7KLVȴQGLQJLVVXSSRUWHGE\HDUOLHUVWXGLHVFRQGXFWHGE\
)XMLZDUDHWDODQG+DUULVDQG&RKQ)DQJDQG/LQJDOVRVXJJHVWWKDWVWUHHW
WUHHVDQGKHGJHURZVFDQH ?HFWLYHO\UHGXFHQRLVHZKHQWKHUDWLRRIQRLVHVRXUFHKHLJKWWRWUHH
KHLJKWLVZLWKLQDVKRUWGLVWDQFHRIWKHQRLVHVRXUFH$UHFHQWVWXG\IRXQGWKDWDGHQVHP
YHJHWDWLRQEDUULHUQH[WWRDWZRODQHKLJKZD\PZLGHUHGXFHGQRLVHOHYHOVE\G%DWD
GLVWDQFHRIPIURPWKHKLJKZD\2ZDQG*KRVK ?QDGGLWLRQ$]NRUUDHWDOVXJJHVW
WKDWJUHHQZDOOVDUHYHU\H ?HFWLYHDEVRUELQJWKHVRXQGRIWKHKXPDQYRLFHG%PHDQLQJWKDW
WKH\FDQEHXVHGWRPLWLJDWHQRLVHLQSXEOLFSODFHVHJUHVWDXUDQWVKRWHOVDQGKLJKVWUHHWVKRSV
3.3 The use of natural sounds
:HOOGHVLJQHGJUHHQDQGEOXHVSDFHVFDQDOVREHXVHGWRJHQHUDWHQDWXUDOVRXQGVZKLFKFDQPDVN
'LVDELOLW\DGMXVWHGOLIH\HDU'$/< LVDPHDVXUHRIRYHUDOOGLVHDVHEXUGHQ  ?W LVFDOFXODWHGE\DGGLQJWKH
QXPEHURI\HDUVRIOLIHORVWGXHWRSUHPDWXUHPRUWDOLW\LQWKHSRSXODWLRQDQGWKHQXPEHURI\HDUVORVWWR
GLVDELOLW\IRUSHRSOHOLYLQJZLWKDKHDOWKFRQGLWLRQRULWVFRQVHTXHQFHV
6RFLDOFRVWVDUHUHODWHGWRKHDOWKSUREOHPVVXFKDVFDUGLRYDVFXODUGLVHDVHVOHHSGLVWXUEDQFHVSV\FKRORJLFDO
VWUHVVUHODWHGLOOQHVVDQGSRRUFRJQLWLYHSHUIRUPDQFHHJPHPRU\DQGDWWHQWLRQSUREOHPV

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RU GLVWUDFW DWWHQWLRQ DZD\ IURP XQZDQWHG VRXQGV &RHQVHO 9DQZHWVZLQNHO DQG %RWWHOGRRUHQ
VKRZHGWKDWDGGLQJQDWXUDOVRXQGVHJELUGVRQJRUWKHVSODVKLQJRIVWUHDPDQGIRXQWDLQV
VLJQLȴFDQWO\UHGXFHGSHUFHSWLRQVRIURDGWUDɝFQRLVH LPSURYLQJVRXQGVFDSHTXDOLW\6LPLODUO\
-HRQHWDOIRXQGWKDWZDWHUVRXQGVVFUHHQHGXUEDQQRLVHVWKH\VXJJHVWWKDWZDWHUQRLVHV
FRXOGEHH ?HFWLYHLQPLWLJDWLQJQRLVHSROOXWLRQSURYLGHGWKDWWKH\ZHUHQROHVVWKDQG%EHORZ
WKHXUEDQQRLVHOHYHO
7KHVHȴQGLQJVLQGLFDWHWKDWZHOOGHVLJQHG%* ?FDQERWKPRGHUDWHDQGPDVNWUDɝFQRLVH
3.4 Green space, perceived noise reduction, and wellbeing
6RPHVWXGLHVVXJJHVWWKDWWKHSUHVHQFHRIJUHHQVSDFHFDQDOVRUHGXFHWKHSHUFHSWLRQSURFHVVLQJ
RI QRLVH WKHUHE\ LPSURYLQJ ZHOOEHLQJ *LGO¸I*XQQDUVVRQ DQG KUVWU¸P  IRXQG WKDW
HDV\DFFHVVWRJUHHQVSDFHVLQUHVLGHQWLDODUHDVUHGXFHVWKHDGYHUVHH ?HFWRIKLJKWUDɝFQRLVH
H[SRVXUHDQGSUHYHQWVVWUHVVUHODWHGV\PSWRPV<DQJ%DRDQG=KXKDYHVKRZQWKDWWKH
SUHVHQFHRIQDWXUDOHOHPHQWVLQDUHDVWKDWDUHH[SRVHGWRQRLVHSROOXWLRQSRVLWLYHO\LQȵXHQFHVWKH
HPRWLRQDOSURFHVVLQJRIWKHQRLVHE\UHVLGHQWV
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4. Heat stress reduction
4.1 The public health burden from heat stress
$FFRUGLQJ WRFXUUHQWFOLPDWHFKDQJHSURMHFWLRQV 0HW2ɝFH8.VXPPHUVDUHH[SHFWHG
WREHFRPHORQJHUDQGKRWWHU%\XQGHUDKLJKHPLVVLRQVVFHQDULRWKHWHPSHUDWXUHRIKRW
VXPPHUGD\VLVH[SHFWHGWRLQFUHDVHE\EHWZHHQr&DQGr&7KHUHZLOODOVREHDQLQFUHDVH
LQ WKH IUHTXHQF\RIKRWVSHOOVGHȴQHGDVDSHULRGZKHQ WKHPD[LPXPGD\WLPH WHPSHUDWXUHV
H[FHHGV r& IRU WZRRUPRUHFRQVHFXWLYHGD\V3 7KHH ?HFWVRIH[WUHPHHYHQWVKDYHDOUHDG\
EHHQH[SHULHQFHGLQPDQ\(XURSHDQFRXQWULHVWKHKHDWZDYHSRVHGDVLJQLȴFDQWULVNWRWKH
KHDOWKRIWKH(XURSHDQSRSXODWLRQDQGKHDWUHODWHGGHDWKVGXULQJWKHKHDWZDYHSHULRGLQFUHDVHG
E\ ?Q(QJODQGWKH2ɝFHIRU1DWLRQDO6WDWLVWLFV216HVWLPDWHGWKDWH[FHVV
GHDWKV ZHUH DVVRFLDWHG ZLWK WKLV KHDWZDYH RI ZKLFK  DUH HVWLPDWHG WR KDYH RFFXUUHG LQ
/RQGRQ ?PSRUWDQWO\XUEDQKHDWLVODQG8+ ?H ?HFWVLQFUHDVHGKHDWUHODWHGPRUWDOLW\E\DURXQG

+HDYLVLGH9DUGRXODNLVDQG&DLKDYHHVWLPDWHGWKHH[FHVVPRUWDOLW\WKDWFRXOGEHFDXVHG
E\8+ ?VDFURVVDUDQJHRISURMHFWHGWHPSHUDWXUHVFHQDULRVEDVHGRQWKH8.&OLPDWH3URMHFWLRQV
)RUDPHGLXPHPLVVLRQVVFHQDULRDW\SLFDOKHDWZDYHLQFRXOGOHDGWRDPRUWDOLW\UDWHDURXQG
WKUHHWLPHVWKDWRI)RUFLW\SODQQHUVDQGSXEOLFKHDOWKRɝFLDOVVXFKSUHGLFWLRQVFDQLQGLFDWH
WKHLPSDFWRIKHDWH[WUHPHVZLWKPLFURFOLPDWLFIDFWRUVOLNHWKHQDWXUHRIWKHEXLOWHQYLURQPHQWDQG
WKHH[WHQWRIH[LVWLQJ%* ?LQIUDVWUXFWXUHSOD\LQJDVLJQLȴFDQWUROHLQWKHH[SRVXUHRISRSXODWLRQV
WRH[WUHPHKHDW ?QWHUPVRIDVVRFLDWLRQVEHWZHHQSHUFHLYHGKHDWVWUHVVDQGSRYHUW\GUDZLQJRQ
GDWDIURPDFURVVWKH(87KRPVRQHWDOQRWHDVWURQJȆGHSULYDWLRQH ?HFWȇZLWKDVLJQLȴFDQWO\
KLJKHUSURSRUWLRQRIORZLQFRPHKRXVHKROGVȴQGLQJWKHLUSURSHUWLHVWRRZDUPLQWKHVXPPHU
 &RROLQJH	?HFWVRIXUEDQJUHHQVSDFHV
7KHSUHVHQFHRIJUHHQVSDFHV LQXUEDQDUHDVFDQPLWLJDWH WKHQHJDWLYH LPSDFWVRIXUEDQKHDW
VWUHVV%* ?FDQFUHDWHEX ?HU]RQHVZKHUHWKHHYDSRUDWLYHFRROLQJH ?HFWRIJUHHQVSDFHVLJQLȴFDQWO\
UHGXFHVWKHWHPSHUDWXUHLQFRPSDULVRQWRDUHDVKHDWHGE\GLUHFWVRODUUDGLDWLRQ3DUNHWDO
$UHYLHZRIWKHHPSLULFDOHYLGHQFHVXJJHVWVWKDWRQDYHUDJHJUHHQVSDFHVDUHr&FRROHUWKDQ
WKHVXUURXQGLQJXUEDQHQYLURQPHQWGXULQJWKHGD\%RZOHUHWDOD$UHVHDUFKSURMHFWE\
'RLFN3HDFHDQG+XWFKLQJVVKRZHGWKDW.HQVLQJWRQ*DUGHQVVLJQLȴFDQWO\FRROHGFHQWUDO
/RQGRQȇVKHDWLVODQGZLWKDUHDVEHWZHHQPDQGPRIWKHSDUNERXQGDU\H[SHULHQFLQJD
PHDQWHPSHUDWXUHUHGXFWLRQRIr&DQGDPD[LPXPUHGXFWLRQRIr&RQVRPHQLJKWV7KH
HYLGHQFHWKHUHIRUHVXSSRUWVWKHSUDFWLFHRIUHSODFLQJ LPSHUYLRXVKHDWDEVRUELQJVXUIDFHVZLWK
3  7KH IUHTXHQF\RIKRWVSHOOV LVSUHGLFWHG WRULVH IURPDQDYHUDJHRIRFFXUUHQFHVSHUDQQXP LQ WKH
SUHVHQWWRSHUDQQXPE\LQWKH8.0HW2ɝFH

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YHJHWDWLRQLQXUEDQDUHDVWRUHGXFHYXOQHUDELOLW\WRKHDWLVODQGH ?HFWV9¸ONHUHWDOVXJJHVW
WKDWWKHLQFOXVLRQRIZDWHUERGLHVZLWKLQWKHXUEDQJUHHQVSDFHPLJKWOHDGWRDQHYHQVWURQJHU
FRROLQJH ?HFW7KHVHEHQHȴWVDUHUHFRJQLVHGLQWKH+HDWZDYH3ODQIRU(QJODQGZKLFKDGYLVHVWKH
XVHRI%* ?DURXQGKRVSLWDOVDQGUHVLGHQWLDOFDUHKRPHV1+6(QJODQG
4.3 Tree species for heat stress reduction
%* ?PD\WKHUHIRUHKDYHDUROHWRSOD\LQUHGXFLQJKHDWLVODQGH ?HFWV%DVHGRQSUHYLRXVVWXGLHV
WKLV UHYLHZUHFRPPHQGVVRPHGHVLJQFRQVLGHUDWLRQV WRPD[LPLVH WKHFRROLQJH ?HFWVRIJUHHQ
VSDFHV ?QWHUPVRIWKHFKRLFHRIWUHHVSHFLHVDVWXG\E\*LOOQHUHWDOVXJJHVWVWKDWWKRVH
ZLWKKLJKOHDIDUHDGHQVLW\/$'DQGKLJKUDWHVRIWUDQVSLUDWLRQPD\EHSUHIHUDEOHHJ&RU\OXV
FROXUQD and 7LOLD FRUGDWD 'L ?HUHQFHV LQ FDQRS\ VWUXFWXUH DQG WKH ZLGHU WKHUPDO DQG RSWLFDO
SURSHUWLHVRIWKHWUHHPD\WKHUHIRUHLPSDFWRQFRROLQJHɝFLHQF\
4.4 Optimal BGI shapes for heat stress reduction
 ?WVHHPVORJLFDOWKDWWKHSUHFLVHLPSDFWRI%* ?RQKHDWUHGXFWLRQZLOOYDU\ZLWKGHWDLOVRIWKHVLWH
LQFOXGLQJVKDSHDQGVFDOH+RZHYHUWKHUHLVDV\HWYHU\OLWWOHHYLGHQFHWRVXSSRUWDFRUUHODWLRQ
EHWZHHQYHJHWDWLRQDUHDDQGKHDWUHGXFWLRQH ?HFWV$UDPHWDO IRXQGWKDWODUJHUSDUNV
KDGDJUHDWHUFRROLQJH ?HFWZKLOH3DUNHWDOSURSRVHWKDWJUHHQVSDFHVDUUDQJHGLQFLUFXODU
RUUHJXODUSRO\JRQDOVKDSHVKDYHDJUHDWHUFRROLQJH ?HFWWKDQOLQHDUVKDSHVWKHGL ?HUHQFHFRXOG
EHDVPXFKDV r& )H\LVD'RQVDQG0HLOE\ DOVR IRXQG WKDWPRUH LUUHJXODUO\ VKDSHG
JUHHQVSDFHVKDYHJUHDWHUH ?HFWVRQFRROLQJLQWHQVLW\DQGFRROLQJGLVWDQFH7KLVPD\EHEHFDXVH
OLQHDUJUHHQVSDFHVJHQHUDOO\KDYHDVLQJOHOD\HUVWUXFWXUHFRPSRVHGRILGHQWLFDOVSHFLHVRIWDOO
WUHHVZLWKRXWVPDOOHUWUHHVDQGVKUXEV7KRXJKVXFKGHVLJQVVWLOOSURGXFHVKDGHWKH\PD\DOORZ
DJUHDWHUGHJUHHRIKHDWȵRZ
4.5 The use of green roofs and green walls
*UHHQURRIVDQGJUHHQZDOOVFDQVXSSOHPHQWWKHXVHRIXUEDQWUHHVDQGVKUXEVLQKHDWVWUHVV
UHGXFWLRQHVSHFLDOO\LQVLWXDWLRQVZKHUHODQGLVQRWDYDLODEOH*UHHQURRIVDQGZDOOVKDYHEHHQ
XVHGDVDVROXWLRQWRR ?VHWWKHLPSDFWVRIXUEDQKHDWVWUHVVWKH\PDLQWDLQFRPIRUWDEOHLQWHUQDO
WHPSHUDWXUHV E\ SURYLGLQJ D OD\HU RI LQVXODWLRQ WKDW DYRLGV KHDW DEVRUSWLRQ DFURVV EXLOGLQJ
IDFDGHVDQGURRIWRSVWKXVPLWLJDWLQJWKHXUEDQKHDWLVODQGH ?HFW&RXWWVHWDODQGUHGXFLQJ
WKHQHHGIRUDLUFRQGLWLRQLQJ/LQHWDOIRXQGWKDWJUHHQURRIVUHGXFHGWKHWHPSHUDWXUH
RI WKH RXWGRRU HQYLURQPHQW E\ DSSUR[LPDWHO\  FRQWULEXWLQJ WR WKH DWWHQXDWLRQ RI LQGRRU
WHPSHUDWXUHVGXULQJWKHGD\WLPH
2YHU WKH ORQJHU WHUP DQG DW D ZLGHU VFDOH JUHHQ URRIV DQG ZDOOV FDQ OHVVHQ WKH QHHG IRU DLU
FRQGLWLRQLQJDQGWKXVDOVRUHGXFHHQHUJ\FRQVXPSWLRQJUHHQKRXVHJDVHPLVVLRQVDQGSROOXWLRQ
7KH\FDQWKHUHIRUHSOD\DZLGHUUROHLQPLWLJDWLQJFOLPDWHFKDQJHDQGWKHDWWHQGDQWKHDOWKUHODWHG
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ULVNVDVVRFLDWHGZLWKKHDWH[SRVXUH&RXWWVHWDO)HQJDQG+HZDJHDOVRVXJJHVWWKDW
JUHHQZDOOVFDQLPSURYHWKHWKHUPDOSHUIRUPDQFHRIEXLOGLQJVGXHWRWKHLQVXODWLQJH ?HFWRIWKH
DLUEHWZHHQWKHIDFDGHDQGWKHOLYLQJZDOO5HFHQWO\&DVWLJOLD)HLWRVDDQG:LONLQVRQIRXQG
WKDWWKHJUHDWHVWLPSURYHPHQWLQWKHUPDOSHUIRUPDQFHZDVREVHUYHGWKURXJKDFRPELQDWLRQRI
JUHHQURRIVDQGJUHHQZDOOV
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5. Improved air quality 
5.1 The public health burden from air pollution
0DQ\FLW\GZHOOHUVLQWKH8.DUHH[SRVHGWRLOOHJDOFRQFHQWUDWLRQVRIQLWURJHQGLR[LGH12DQG
RWKHUWUDɝFUHODWHGSROOXWDQWV$UHSRUWE\%LUFKE\HWDOHVWLPDWHGWKDWORQJWHUPH[SRVXUH
WRDLUSROOXWLRQUHGXFHVDYHUDJH OLIHH[SHFWDQF\ LQ WKH8.E\DURXQGPRQWKVSHUSHUVRQDQ
LPSDFWYDOXHGDWeELOOLRQSHU\HDU
 5HGXFHGWUDɝFUHODWHGSROOXWLRQDQGURDGYHJHWDWLRQ
 ?QFUHDVLQJ HYLGHQFH LQGLFDWHV WKDW WKH SUHVHQFH RI WUHHV DQG RWKHU YHJHWDWLRQ LQ XUEDQ DUHDV
HQKDQFHV DLU TXDOLW\ LPSURYLQJ UHVLGHQWVȇ KHDOWK DQG ZHOOEHLQJ HJ 'DGYDQG HW DO 
+RZHYHU WKHH ?HFWVDUHFRPSOH[5RDGVLGHWUHHVDQGYHJHWDWLRQFDQUHGXFHWKHVSUHDGRIDLU
SROOXWLRQ ORFDOO\E\SUHYHQWLQJDLUPRYHPHQW LQXUEDQVWUHHWFDQ\RQV WKXVIRFXVLQJHPLVVLRQV
LQRQHORFDWLRQ46DOPRQGHWDO-DQK¦OO([SDQVLRQRI%* ?LQNH\ORFDWLRQVFDQDOVR
SURGXFHDȴOWHUH ?HFWHQDEOLQJWKHGLOXWLRQFRQFHQWUDWHGSROOXWDQWVLQWUDɝFHPLVVLRQVEHIRUH
KXPDQVDUHH[SRVHGWRWKHP&RKHQHWDO%UDQWOH\HWDOIRXQGWKDWDVWDQGRIWUHHV
VLJQLȴFDQWO\UHGXFHGWUDQVPLVVLRQRIWUDɝFUHODWHGDLUSROOXWLRQVXFKDV12EODFNFDUERQDQG
SDUWLFXODWHPDWWHUFRQFHQWUDWLRQVE\EHWZHHQDQG0RULHWDOVKRZHGWKDWDWR
PKLJKYHJHWDWLRQEDUULHUUHGXFHGWKHGHSRVLWLRQRISROOXWDQWVFRPSDUHGWRDQRSHQODZQDUHD
ZKLOH%DOGDXIUHFRPPHQGVH[WHQGLQJGHQVHURDGVLGHYHJHWDWLRQPEH\RQGWKHVRXUFH
RISROOXWLRQWRSUHYHQWDȆPHDQGHULQJȇH ?HFWDQGWRUHGXFHQRLVH
(YHUJUHHQ VSHFLHV LQWHUFHSW KLJKHU TXDQWLWLHV RI SROOXWDQWV FRPSDUHG WR GHFLGXRXV VSHFLHV
HVSHFLDOO\GXULQJWKHZLQWHUVHDVRQZKHQWKHFRQFHQWUDWLRQRIDLUSROOXWDQWVLVJHQHUDOO\KLJKHU
6¨EºHWDODOVRIRXQGWKDWHYHUJUHHQVSHFLHVZLWKVPDOOHUOHDYHVKDLUVZD[HVRUPRUH
FRPSOH[VKRRWVWUXFWXUHVDUHPRUHHɝFLHQWDWFDSWXULQJSDUWLFXODWHPDWWHU$PRQJGHFLGXRXV
VSHFLHVSODQWVZLWKDORQJHUOHDIOLIHVSDQDUHXVXDOO\PRUHH ?HFWLYH3LNULGDVHWDO$VWUHHV
DQG VKUXEV YDU\ LQ WKHLU FDSDFLW\ WR GHDO ZLWK GL ?HUHQW SROOXWDQWV VSHFLHV VKRXOG EH FDUHIXOO\
VHOHFWHGWRWDUJHWVSHFLȴFDLUTXDOLW\SUREOHPVDWYXOQHUDEOHVLWHVLQWKHXUEDQHQYLURQPHQW6¨Eº
HWDO ?WLVDOVRZRUWKQRWLQJWKDW%* ?FDQEHXVHGWRFUHDWHDOWHUQDWLYHURXWHVWRLQFUHDVH
FDUERQQHXWUDODFWLYHWUDYHOUHGXFLQJSROOXWLRQDWLWVVRXUFHDQGFDQDOVREHGHSOR\HGWRSURWHFW
SHGHVWULDQVIURPH[SRVXUHWRSROOXWLRQIURPPDMRUURDGVZKHUHLWLVPRVWFRQFHQWUDWHG3267

4  8UEDQVWUHHWFDQ\RQVDUHIRUPHGE\SDUDOOHOURZVRIEXLOGLQJVHQFORVLQJDYHKLFXODUURDGZD\7KHVWUHHW
FDQ\RQV DUH RIWHQ WKH ORFDWLRQ RI VXEVWDQWLDO SULPDU\ SROOXWDQW HPLVVLRQV XVXDOO\ GRPLQDWHG E\ WUDɝF
VRXUFH%ULJKW%ORVVDQG&DL

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 3RWHQWLDOSDWKRJHQLFH	?HFWVRIJUHHQVSDFHV
$V QRWHG LQ 6HFWLRQ  WUHHV FDQ LQFUHDVH ORFDO FRQFHQWUDWLRQV RI DLU SROOXWLRQ E\ SUHYHQWLQJ
DLU PRYHPHQW DQG ORZHULQJ ZLQG VSHHGV LQ XUEDQ VWUHHW FDQ\RQV *URPNH DQG 5XFN 
)XUWKHUPRUHDLUERUQHSROOHQ LVDPDMRUFRQFHUQ LQXUEDQJUHHQVSDFHV$QRYHUDEXQGDQFHRI
DVPDOOQXPEHURIWUHHVSHFLHVWKDWUHOHDVHODUJHDPRXQWVRIDOOHUJHQLFSROOHQVXFKDVELUFKHV
SRSODUVZLOORZVHOPVF\SUHVVHVDQGSDOPWUHHVFDQEHSUREOHPDWLFIRUFKLOGUHQDQGYXOQHUDEOH
LQGLYLGXDOVZLWKDOOHUJLHVRUDVWKPD&DUL³DQRVDQG&DVDUHV3RUFHO'HOODYDOOHHWDO
$UHYLHZE\&DUL³DQRVDQG&DVDUHV3RUFHOVXJJHVWVVRPHXVHIXOJXLGHOLQHVIRUGHVLJQLQJ
XUEDQJUHHQVSDFHVWRORZHUSRWHQWLDOLPSDFWVIRUWKRVHZLWKDOOHUJLHV ?QFUHDVHSODQWELRGLYHUVLW\
&RQWUROLQYDVLYHVSHFLHV$YRLGRYHUXVHRIPDOHLQGLYLGXDOVRIGLRHFLRXVVSHFLHV&KRRVH
VSHFLHVZLWKORZWRPRGHUDWHSROOHQSURGXFWLRQHJHQWRPRSKLORXVRULQVHFWSROOLQDWHGVSHFLHV
$GRSWDSSURSULDWHPDQDJHPHQWPDLQWHQDQFHDQGJDUGHQLQJVWUDWHJLHVDQG$YRLGIRUPLQJ
ODUJHIRFDOSROOHQVRXUFHVDQGVFUHHQVE\UHVSHFWLQJSODQWLQJGLVWDQFHV
5.4 The use of green roofs and green walls
$OWKRXJK VWUHHW WUHHV DQG VKUXEV DUH PRUH H ?HFWLYH DW UHGXFLQJ SROOXWDQWV JUHHQ URRIV DQG
JUHHQZDOOVFDQSOD\DVXSSOHPHQWDU\UROHLQSURGXFLQJDLUTXDOLW\LPSURYHPHQWVXQGHUDUDQJH
RIHQYLURQPHQWDOFRQGLWLRQVHJKLJKOHYHOWUDɝFDQGLQGXVWULDOHPLVVLRQVVLWHVDQGSHGHVWULDQ
SROOXWDQWH[SRVXUHKRWVSRWV 5RZH7KH\PD\SURYHSDUWLFXODUO\XVHIXOZKHUHWKHUHDUH
OLPLWHGRSSRUWXQLWLHVWRLPSOHPHQWXUEDQJUHHQHU\RQWKHJURXQG'LPLWULMHYLÉHWDO7KH
&LW\RI/RV$QJHOHV(QYLURQPHQWDO$ ?DLUV'HSDUWPHQW HVWLPDWHGWKDWPtRIXQFXW
JUDVVRQDJUHHQURRIFDQUHPRYHXSWRWRQQHVRISDUWLFXODWHPDWWHU LQRWKHUZRUGVRQH
VTXDUHPHWHURIJUHHQURRIFDQR ?VHWWKHDQQXDOSDUWLFXODWHPDWWHUHPLVVLRQVRIRQHFDU6SHDN
HWDOIRXQGWRQQHVRISDUWLFXODWHPDWWHUSHU\HDUFRXOGEHUHPRYHGIURPWKHDLULQ
0DQFKHVWHULIDOOURRIWRSVLQWKHFLW\FHQWUHZHUHFRYHUHGZLWKJUHHQURRIVWKHHTXLYDOHQWRI
RIWKHSDUWLFXODWHPDWWHUHPLVVLRQVRIWKLVDUHD6LPLODUO\3XJKHWDOVKRZHGWKDWJUHHQ
ZDOOVLQVWUHHWFDQ\RQVFDQUHGXFHVWUHHWOHYHOFRQFHQWUDWLRQVRISROOXWDQWVE\DVPXFKDVIRU
12DQGIRU30
9HJHWDWLRQ FDQ VLJQLȴFDQWO\ LPSURYH XUEDQ DLU TXDOLW\ KRZHYHU VFKHPHV QHHG WR EH FDUHIXOO\
FRQVLGHUHGWRHQVXUHWKDWWKHH ?HFWVDUHSRVLWLYH6HOHFWLQJORZSROOHQSURGXFLQJVSHFLHVDGRSWLQJ
DSSURSULDWHSODQWLQJVWUDWHJLHVDQGHQVXULQJSURSHUPDLQWHQDQFHFDQPD[LPLVHWKHEHQHȴFLDO
LPSDFWVRQDLUTXDOLW\DQGWKHUHIRUHRQKHDOWKDQGZHOOEHLQJ+DUWLJHWDO

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6. Restorative and stress-reducing 
environments
6.1 The public health burden from mental health issues
$VXUYH\IURPWKH0HQWDO+HDOWK)RXQGDWLRQVKRZHGWKDWRI8.DGXOWVKDYHIHOWVR
VWUHVVHGWKH\KDYHEHHQRYHUZKHOPHGRUXQDEOHWRFRSH ?QFUHDVHGOHYHOVRIVWUHVVFDQOHDGWR
EXUQRXWRUPHQWDOKHDOWKSUREOHPVLHDQ[LHW\DQGGHSUHVVLRQ ?QWKH8.PLOOLRQVLFNGD\V
DUHWDNHQHDFK\HDUGXHWRPHQWDO LOOKHDOWKPDNLQJLWWKHOHDGLQJFDXVHRI ORQJWHUPVLFNQHVV
OHDYHZLWKDQHVWLPDWHGHFRQRPLFFRVWRIeELOOLRQSHU\HDU0HQWDO+HDOWK7DVNIRUFH
6.2 The relationship between green spaces, mental health, and 
wellbeing
The posLWLYHOLQNEHWZHHQQDWXUHPHQWDOKHDOWKDQGZHOOEHLQJKDVEHHQH[WHQVLYHO\HVWDEOLVKHG
5RHHWDO DQG7\UY¦LQHQHWDO IRXQGWKDWHYHQDVKRUWYLVLWWRDQDWXUDODUHDKDV
VLJQLȴFDQWEHQHȴWVLQWHUPVRIVWUHVVUHGXFWLRQ(ZHUWDQG&KDQJDOVRLQGLFDWHWKDWYLVLWRUV
WRQDWXUDOHQYLURQPHQWVKDYHQRWLFHDEO\UHGXFHGSK\VLFDODQGSV\FKRORJLFDOVWUHVVOHYHOV
$QXPEHURI WKHRULHVVHHN WRH[SODLQ WKLVFRQQHFWLRQEHWZHHQJUHHQVSDFHDQGEHWWHUPHQWDO
KHDOWK
 7KHLQȵXHQFHRISK\VLFDODQGELRWLFDVSHFWVRIWKHQDWXUDOHQYLURQPHQWRQKXPDQSK\VLRORJ\
7KLVLQFOXGHVSURFHVVHVFRPSRXQGVRURUJDQLVPVWKDWHOLFLWSRVLWLYHUHVSRQVHVLQKXPDQV
LQFOXGLQJWKRVHWKDWXOWLPDWHO\D ?HFWPRRGVXFKDVSK\WRQFLGHVYRODWLOHDURPDWLFFRPSRXQGV
GHULYHG IURPWUHHV VHH+DQVHQ -RQHVDQG7RFFKLQLDQGPLFURELDO VSHFLHV IRXQG LQ
QDWXUDOHQYLURQPHQWVWKDWLQȵXHQFHKXPDQLPPXQHDQGPHQWDOKHDOWKUHVSRQVHV/RZU\HW
DO
 Positive D ?HFW KDSSLQHVV 1DWXUDO HQYLURQPHQWV DQG H[SRVXUH WR QDWXUH FDQ EULQJ DERXW
SRVLWLYH HPRWLRQDO VWDWHV 0F0DKDQ DQG (VWHV  5LFKDUGVRQ HW DO  EH\RQG
UHVWRUDWLRQ RU WKH FRXQWHULQJ RI QHJDWLYH D ?HFW 8OULFK  .DSODQ DQG .DSODQ 
([SHULPHQWDOHYLGHQFHGHPRQVWUDWHVWKDWSRVLWLYHPHQWDOVWDWHVEURDGHQDWWHQWLRQLPSURYH
WKRXJKWVDQGSRVLWLYHO\LPSDFWEHKDYLRXUDQGPHQWDOKHDOWK)UHGULFNVRQDQG%UDQLJDQ
)LQDOO\WKHUHLVDOLQNEHWZHHQSRVLWLYHD ?HFWDQGLPPXQHIXQFWLRQWKURXJKXSUHJXODWLRQRI
LPPXQHFRPSRQHQWV0DUVODQGHWDO
 7KHDEVHQFHRIGLUHFWHGDWWHQWLRQZKHQEUDLQFDSDFLW\LVH[KDXVWHGUHVXOWVLQPHQWDOIDWLJXH
DQG WLUHGQHVV .DSODQ  ZKLFK FDQ FDXVH SRRU GHFLVLRQPDNLQJ DQG ZHDNHQHG VHOI
FRQWUROOHDGLQJWRYDULRXVKHDOWKUHODWHGSUREOHPV2KO\HWDO$WWHQWLRQ5HVWRUDWLRQ
7KHRU\ $57 VXJJHVWV WKDW VSHFLȴF VHWWLQJV DQG SDUWLFXODU QDWXUDO HQYLURQPHQWDO VHWWLQJV

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FDQ R ?HU D ȊUHVWRUDWLYH HQYLURQPHQWȋ .DSODQ  +HU]RJ HW DO  .DSODQ  6XFK
HQYLURQPHQWVSURYLGHDIHHOLQJRIHVFDSHIURPGDLO\URXWLQHRSSRUWXQLWLHVIRULQYROXQWDU\
ȊVRIWIDVFLQDWLRQȋZLWKRXWFRJQLWLYHH ?RUWZKLFKUHGXFHVPHQWDOIDWLJXHDVHQVHRIȊH[WHQW” 
LHDSODFHWKDWLVSK\VLFDOO\RUFRQFHSWXDOO\ODUJHHQRXJKWKDWRQHȇVPLQGFDQZDQGHUZLWKLQ
LWDQGDKDUPRQLRXVUHODWLRQVKLSEHWZHHQRQHȇVSUHGLVSRVLWLRQVDQGWKHDWWULEXWHVRIWKH
VXUURXQGLQJV .DSODQ2KO\HWDO7KHVH IRXUFKDUDFWHULVWLFVRI WKHUHVWRUDWLYH
HQYLURQPHQWDOORZSHRSOHWRUHFXSHUDWHE\UHGXFLQJIDWLJXHDQGVWUHVVLQFUHDVLQJUHVLOLHQFH
WRVWUHVVRUVDQGDOORZLQJSHRSOHWRUHJDLQWKHFDSDFLW\IRUPRUHVWUHQXRXVPHQWDOH ?RUWWKDW
UHTXLUHVGLUHFWHGDWWHQWLRQ
 6WUHVV5HGXFWLRQ7KHRU\657VXJJHVWVWKDWWKHUHVWRUDWLYHLQȵXHQFHRIWKHQDWXUDOHQYLURQPHQW
FDQ FKDQJH D SHUVRQȇV HPRWLRQDO VWDWH 8OULFK HW DO  8OULFK  H[SHULPHQWDOO\
FRPSDUHGWKHUHFRYHU\IURPVXUJHU\RIWZRJURXSVRISDWLHQWVWKHȴUVWJURXSZDVH[SRVHG
WRYLHZVRIQDWXUDOHQYLURQPHQW WKHVHFRQGWRQRQQDWXUDOYLHZVVXFKDVEULFNZDOOV7KH
ȴUVW JURXS UHTXLUHG OHVV PHGLFDWLRQ H[SHULHQFHG IHZHU SRVWVXUJLFDO SUREOHPV DQG ZHUH
GLVFKDUJHG HDUOLHU WKDQ WKH VHFRQG 6LPLODUO\ 'LHWWH HW DO  VKRZHG WKDW H[SRVXUH WR
QDWXUDOHQYLURQPHQWVLHQDWXUDOVLJKWVDQGVRXQGVH ?HFWLYHO\GLVWUDFWHGSDWLHQWVIURPVWUHVV
DQGSDLQ1XPHURXVVWXGLHVOLQNH[SRVXUHWRQDWXUDOHQYLURQPHQWVDQGUHVWRUDWLYHSV\FKR
SK\VLRORJLFDOUHVSRQVHVVXFKDVUHGXFHGKHDUWUDWH -XQJ:RRDQG5\XGHFUHDVHG
EORRGSUHVVXUH6RQJ ?NHLDQG0L\D]DNLDQGGLPLQLVKHGVWUHVVKRUPRQHOHYHOV(ZHUW
DQG&KDQJ
6.3 Biodiversity, mental health, and wellbeing
7KHVHVWXGLHVVXJJHVWWKDWWKHSUHVHQFHRI%* ?LVOLNHO\WRKDYHEHQHȴFLDOH ?HFWVRQSHRSOHZKROLYH
QHDUE\E\SURYLGLQJDQDWXUDOHQYLURQPHQWWKDWFDQUHGXFHVWUHVVDQGUHVWRUHFRJQLWLYHIXQFWLRQ
+RZHYHUQRWDOO%* ?VDUHHTXDOO\EHQHȴFLDOIRUSV\FKRORJLFDOUHVWRUDWLRQ$VWXG\E\:RRGHWDO
IRXQGWKDWERWDQLFDORUȵRUDOGLYHUVLW\ZDVVWURQJO\DVVRFLDWHGZLWKDUHVWRUDWLYHEHQHȴW
IURP XUEDQ JUHHQ VSDFHV &DPHURQ HW DO  FRUUHODWHG SRVLWLYH D ?HFW ZLWK JUHHQ VSDFHV
WKDWZHUHULFKHULQELUGELRGLYHUVLW\SHUKDSVDQLQGLFDWRURIDPRUHGLYHUVHKDELWDW ?QDGGLWLRQ
6WLJVGRWWHUHWDOȇVVWXG\VKRZHGWKDWDELRGLYHUVHIRUHVWHQYLURQPHQWZLWKDUHDVRIGHQVH
JURZWKPL[HGZLWKPRUHRSHQYLHZVZDVRSWLPDOIRUSV\FKRORJLFDOUHVWRUDWLRQDVWKHRSHQQHVV
SURYLGHGYDULHGVHQVRU\H[SHULHQFHVZKLOHHQFORVXUHR ?HUHGSULYDF\5HFHQWVWXGLHVVXJJHVWWKDW
WKHSUHVHQFHRIZDWHULV OLNHO\WREHWKHPRVWUHVWRUDWLYHHOHPHQWLQJUHHQVSDFHV'HQJHWDO
DQGWKDWHQYLURQPHQWVZLWKZDWHUIHDWXUHVDUHDVVRFLDWHGZLWKJUHDWHUSRVLWLYHD ?HFWDQG
UHVWRUDWLRQWKDQWKRVHZLWKRXW:KLWHHWDO
5HFHQWVWXGLHVLQWKH8.KDYHEHJXQWRPRYHRXWVLGHRI$57DQG657IUDPHZRUNVWRFRQFHSWXDOLVH
RWKHU URXWHV WR WKH PHQWDO KHDOWK EHQHȴWV RI XUEDQ QDWXUH +RZHYHU WKHUH DUH VLJQLȴFDQW
RYHUODSVEHWZHHQWKHLUSUDFWLFDOȴQGLQJVDQGWKRVHRIWKHUHVWRUDWLRQVWXGLHV$TXDOLWDWLYHVWXG\
H[SORULQJ WKH PHQWDO KHDOWK DQG ZHOOEHLQJ EHQHȴWV RI XUEDQ QDWXUDO HQYLURQPHQWV IRU \RXQJ
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XUEDQUHVLGHQWVIRXQGWKDWWKH\YDOXHGWUHHVZDWHURSHQVSDFHVDQGYLHZVLQSDUWLFXODU%LUFK
HWDO&RUUHVSRQGLQJO\0F(ZDQHWDOIRXQGWKDWZRQGHUDWZLOGOLIHDSSUHFLDWLRQRI
VWUHHWWUHHVDQGDZHDWYLHZVVXSSRUWHGSRVLWLYHPHQWDOKHDOWKIRUFLW\GZHOOHUV
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7. Increased social interaction and cohesion
7.1 The public health burden from social isolation
$UHSRUWE\WKH%ULWLVK5HG&URVVVKRZHGWKDWRYHUPLOOLRQSHRSOHLQWKH8.DOPRVWD
ȴIWK RI WKH SRSXODWLRQ UHSRUWHG WKH\ DUH DOZD\V RU RIWHQ ORQHO\ 7KH H ?HFW RI ORQHOLQHVV DQG
LVRODWLRQRQPRUWDOLW\LVFRPSDUDEOHWRWKHLPSDFWRIZHOONQRZQULVNIDFWRUVVXFKDVREHVLW\RU
VPRNLQJ6WXGLHVVXJJHVWORQHOLQHVVFDQEHDVKDUPIXOWRKHDOWKDVVPRNLQJFLJDUHWWHVDGD\
+ROW/XQVWDG6PLWKDQG/D\WRQ
7.2 Social interactions in green spaces
%* ?PD\SURYLGHDWWUDFWLYHSODFHVIRUVRFLDOFRQWDFWDQGLQWHUDFWLRQLQFOXGLQJQHLJKERXUFRQWDFW
ZKLFKFDQSURPRWHDVHQVHRIFRPPXQLW\$VWXG\LQ.HQWODQGVLQWKH86LQGLFDWHGWKDWUHVLGHQWV
OLYLQJLQDUHDVZLWKDJUHDWHUYDULHW\RIQDWXUDORSHQVSDFHVKDGDQLQFUHDVHGVHQVHRIFRPPXQLW\
DQGDVWURQJHUDWWDFKPHQWWRWKHLUFRPPXQLW\.LPDQG.DSODQ'H%HOOHWDODOVR
IRXQG WKDW YLVLWLQJ EOXH VSDFHV HQKDQFHG VRFLDO LQWHUDFWLRQ DQG SV\FKRORJLFDO EHQHȴWV 3HWHUV
(ODQGVDQG%XLMV DQG.DļPLHUF]DNVXJJHVWWKDW ORFDOSDUNVSURYLGHRSSRUWXQLWLHV
IRU VRFLDO LQWHUDFWLRQ WKDW PD\ KHOS UHVLGHQWV WR HVWDEOLVK UHFRJQLWLRQ DQG GHYHORS VRFLDO WLHV
(PEHGGLQJ JUHHQ VSDFH LQ D KLJKO\ XUEDQLVHG HQYLURQPHQW 6DOIRUG 8. ZDV DVVRFLDWHG ZLWK
LQFUHDVHGVRFLDODQGSV\FKRORJLFDOEHQHȴWVDOVRLQFOXGLQJVHQVHRISULGHLQWKHQHLJKERXUKRRG
PRWLYDWLRQDQGDPRUHSRVLWLYHDWWLWXGH &KDOPLQ3XLHWDO LQSUHVV5HGXFWLRQV LQFULPHDUH
DVVRFLDWHGZLWKWKHSUHVHQFHRIJUHHQVSDFHLQFOXGLQJGRPHVWLFYLROHQFH.XRDQG6XOOLYDQ
DQGJXQFULPH %UDQDVHWDO7KHZRUNRI5LVKEHWKHWDOKLJKOLJKWV WKHYDOXHRIQDWXUDO
HQYLURQPHQWVDQGJUHHQVSDFHVIRUGHYHORSLQJDVHQVHRISODFHVRFLDELOLW\DQGVRFLDOFRQQHFWLRQ
DPRQJPLJUDQWV5LVKEHWKDQG3RZHOO5LVKEHWKHWDO&RQYHUVHO\0DDVHWDO
DUJXHWKDWSODFHVZLWKRXWQDWXUDOHQYLURQPHQWDODWWULEXWHVFRUUHODWHZLWK LQFUHDVHGIHHOLQJVRI
ORQHOLQHVVDQGLQDGHTXDWHVRFLDOVXSSRUWZKLFKUHVXOWLQSRRUHUPHQWDOKHDOWKDQGZHOOEHLQJ
6RPHVWXGLHVVXJJHVWWKDWVRFLDOLQWHUDFWLRQPD\PHGLDWHWKHDVVRFLDWLRQEHWZHHQ%* ?DQGPHQWDO
KHDOWKEHQHȴWV'H9ULHVHWDO6LPLODUO\6XJL\DPDHWDOIRXQGWKDWWKHUHODWLRQVKLS
EHWZHHQQHLJKERXUKRRGJUHHQQHVVDQGKHDOWKRXWFRPHVZDVSDUWLDOO\PHGLDWHGE\DQLQFUHDVH
LQZDONLQJIRUUHFUHDWLRQDQGVRFLDOFRKHVLRQ ?QWKH8.WKHUHFHQWȆ/LYLQJ6WUHHWVȇSURMHFW
DLPHGWRFUHDWHDEHWWHUZDONLQJHQYLURQPHQWLQRUGHUWRHQFRXUDJHSK\VLFDODFWLYLW\EXWLWDOVR
UHYHDOHGWKDWLQFUHDVHGRSSRUWXQLWLHVIRUZDONLQJHQFRXUDJHGDPRUHVRFLDODQGFXOWXUDOH[SHULHQFH
RI SODFH DQG HQKDQFHG PHQWDO KHDOWK DQG ZHOOEHLQJ E\ FRQQHFWLQJ QHLJKERXUV DQG UHGXFLQJ
VRFLDOLVRODWLRQ$VSDUWRIWKHSURMHFWDFDUULDJHZD\DQGSDUNLQJVSDFHVZHUHWUDQVIRUPHGLQWR
D FRPPXQLW\ VSDFH WKDW LQFOXGHG SOD\ DUHDV DQG JUHHQ VSDFHV LQFOXGLQJ ZLOGȵRZHU SODQWLQJV
DQGVXVWDLQDEOHXUEDQGUDLQDJH+RZHYHUZKLOHDHVWKHWLFDOO\DWWUDFWLYH%* ?FDQEHDSOHDVDQW
EDFNGURSIRUDFWLYLW\DQGVRFLDOLQWHUDFWLRQVRFLDOHQJDJHPHQWLVPRUHH ?HFWLYHO\VXSSRUWHGE\
HQVXULQJWKDW%* ?LVDFFHVVLEOHHJE\SURYLGLQJVHDWLQJDUHDV.DZDFKLDQG%HUNPDQ
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7.3 Community engagement and volunteering for BGI maintenance
%* ?PDLQWHQDQFH LVFUXFLDO WRPD[LPLVH LWVEHQHȴWV)RUH[DPSOHZKLOHZHOOPDLQWDLQHGJUHHQ
VSDFHV FDQ LPSURYH KHDOWK DQG ZHOOEHLQJ RYHUJURZQ YHJHWDWLRQ FDQ KDYH D QHJDWLYH LPSDFW
E\ LQFUHDVLQJ WKH IHDU RI FULPH 6RPH W\SHV RI %* ? VXFK DV JUHHQ URRIV JUHHQ ZDOOV DQG UDLQ
JDUGHQVUHTXLUHPLQLPDOPDLQWHQDQFHRQFHLQVWDOOHG2WKHUVVXFKDVXUEDQSDUNVUHTXLUHPRVW
FRVWO\IRUPVRIPDLQWHQDQFHVXFKDVPRZLQJZHHGLQJZDWHULQJDQGOLWWHUUHPRYDO7KHVHFRVWV
RIWHQ IDOO WR ORFDODXWKRULWLHVZKRKDYHH[SHULHQFHGVLJQLȴFDQWEXGJHWDU\FXWV LQ UHFHQW\HDUV
3267&RPPXQLW\HQJDJHPHQWIRUFRGHYHORSPHQWDQGPDLQWHQDQFHFRXOGLPSURYHWKH
VXVWDLQDELOLW\RIDSURMHFWE\PLQLPLVLQJWKHVHFRVWVDOWKRXJK LW LV LPSRUWDQW WRUHFRJQLVHWKDW
VXFKHQJDJHPHQWLWVHOILVQRWHQWLUHO\FRVWIUHH/RQJWHUPVWDEOHIXQGLQJLVLPSRUWDQWWRHQVXUH
ERWKFRPPXQLW\DQGORFDODXWKRULW\OHGPDQDJHPHQWDQGDSDLGSURJUDPPHIDFLOLWDWRUFDQSOD\
DSDUWLFXODUO\LPSRUWDQWUROH+XQVEHUJHUHWDO
(YHUHWW DQG /DPRQG  KDYH KLJKOLJKWHG WKH SRWHQWLDO YDOXH RI SXEOLF HQJDJHPHQW LQ %* ?
GHVLJQ DQG PDLQWHQDQFH  ?W FDQ FUHDWH D KHLJKWHQHG DZDUHQHVV DQGXQGHUVWDQGLQJ RI KRZ
%* ?ZRUNV WRPDQDJHZDWHUJHQHUDWHDVHQVHRIVLWHRZQHUVKLSE\ ORFDOSHRSOHDQG LPSURYH
FRPPXQLW\FRKHUHQFHDQGFRKHVLRQ ?QDGGLWLRQYROXQWHHULQJLQORFDO%* ?PDLQWHQDQFHLPSURYHV
SDUWLFLSDQWVȇKHDOWKDQGZHOOEHLQJEXLOGVVXVWDLQDEOHFRPPXQLWLHVFRQVHUYHVWKHHQYLURQPHQW
FUHDWHV D FRQQHFWLRQ ZLWK QDWXUH DQG R ?HUV RSSRUWXQLWLHV IRU OHDUQLQJ DURXQG HQYLURQPHQWDO
LVVXHV2ȇ%ULHQ7RZQVHQGDQG(EGHQ0ROVKHUDQG7RZQVHQG'HIUD:LOOHPV
E
 ?QFRQFOXVLRQ%* ?FDQPDNHDFOHDUFRQWULEXWLRQWRVRFLDOLQWHUDFWLRQZLWKDSRVLWLYHLPSDFWRQ
KHDOWK
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8. Increased physical activity
8.1 The public health burden from physical inactivity
8. SK\VLFDO DFWLYLW\ JXLGHOLQHV &02  UHFRPPHQG WKDW DGXOWV DJHG  DQG RYHU VKRXOG
VSHQGDWOHDVWPLQXWHVSHUZHHNGRLQJPRGHUDWHLQWHQVLYHSK\VLFDODFWLYLW\HJF\FOLQJRU
PLQXWHVSHUZHHNGRLQJYLJRURXVSK\VLFDODFWLYLW\HJUXQQLQJRUVZLPPLQJ+RZHYHU3+(
UHSRUWWKDWRQHLQIRXUZRPHQDQGRQHLQȴYHPHQGROHVVWKDQPLQXWHVRISK\VLFDO
DFWLYLW\DZHHN/DFNRISK\VLFDODFWLYLW\LVUHVSRQVLEOHIRURIWKHGLVDELOLW\DGMXVWHGOLIH\HDUV
'$/<ORVWDQQXDOO\LQWKHJOREDOQRUWKDWDGLUHFWFRVWWRWKH1+6RIeELOOLRQSHU\HDU ?WLV
WKHIRXUWKODUJHVWFDXVHRIGLVHDVHDQGGLVDELOLW\LQWKH8.$OOHQGHUHWDO ?QVXPPDULVLQJ
WKHLPSDFWRISK\VLFDODFWLYLW\RQKHDOWKWKH&KLHI0HGLFDO2ɝFHUVWDWHGȊ 阀fSK\VLFDODFWLYLW\ZHUH
DGUXJZHZRXOGUHIHUWRLWDVDPLUDFOHFXUHGXHWRWKHJUHDWPDQ\LOOQHVVHVLWFDQSUHYHQWDQGKHOS
WUHDWȋ3+(E
 +HDOWKEHQHȴWVRISK\VLFDODFWLYLWLHVLQJUHHQVSDFHV
5HJXODUSK\VLFDODFWLYLW\LVDVVRFLDWHGZLWKSK\VLFDODQGPHQWDOKHDOWKEHQHȴWVVXFKDVDUHGXFHG
ULVNRIGLDEHWHVREHVLW\KHDUWGLVHDVHDQGGHSUHVVLRQ/HHHWDO6HYHUDOVWXGLHVVXJJHVW
WKDWWKHRXWGRRUHQYLURQPHQWPD\LQȵXHQFHOHYHOVRISK\VLFDODFWLYLW\E\R ?HULQJVXLWDEOHVSDFHV
IRU H[HUFLVH DQG QDWXUDO HQYLURQPHQWV DUH UHFRJQLVHG DV EHLQJ SDUWLFXODUO\ JRRG SODFHV WR
SURPRWHKHDOWK\DFWLYLW\:DUG7KRPSVRQDQG$VSLQDOO)RUH[DPSOH(OODZD\0DFLQW\UH
DQG%RQQHIR\ȇV (XURSHDQFURVVVHFWLRQDOVXUYH\ IRXQGWKDWKLJKHU OHYHOVRIJUHHQHU\ LQ
UHVLGHQWLDOHQYLURQPHQWVDUHDVVRFLDWHGZLWKEHLQJSK\VLFDOO\DFWLYHUHVLGHQWVRIHQYLURQPHQWV
ZLWKWKHKLJKHVWOHYHOVRIJUHHQHU\ZHUHWKUHHWLPHVPRUHDFWLYHWKDQWKRVHZKROLYHGLQDUHDVZLWK
WKHORZHVWOHYHOVRIJUHHQHU\$VWXG\E\'H-RQJHWDOIRXQGDSRVLWLYHUHODWLRQVKLSEHWZHHQ
TXDOLW\RIJUHHQVSDFHLQDQHLJKERXUKRRGDQGSK\VLFDODFWLYLW\ZLWKLPSDFWVRQUHVLGHQWVȇKHDOWK
DQGZHOOEHLQJ  ?QWHUHVW LQJDUGHQLQJKDVDOVREHHQFORVHO\FRUUHODWHGZLWK LQFUHDVHGIUHTXHQF\
RIPRGHUDWHSK\VLFDODFWLYLW\ &KDOPLQ3XLHWDO LQSUHVV$FFHVVLEOHDQGDPHQLW\ULFK%* ?FDQ
SURYLGHDSOHDVDQWHQYLURQPHQWIRUSK\VLFDOO\DQGPHQWDOO\EHQHȴFLDOIRUPVRIRXWGRRUH[HUFLVH
DQGDFWLYLW\'H9ULHVHWDO+DUWLJHWDO
8.3 The quality of green space
7KHOLWHUDWXUHGRHVQRWVKRZDFRQVLVWHQWUHODWLRQVKLSEHWZHHQDSURYLVLRQRIJUHHQVSDFHDQG
LQFUHDVHV LQSK\VLFDODFWLYLW\)RUH[DPSOH7URSHGHWDO PHDVXUHGDQDUHDȇV ȆJUHHQQHVVȇ
XVLQJVDWHOOLWHLPDJLQJDQGIRXQGWKDWDGXOWVȇSK\VLFDODFWLYLW\ZDVLQYHUVHO\DVVRFLDWHGZLWKWKH
SHUFHQWDJH RI YHJHWDWHG JURXQG FRYHU LQ D  NP EX ?HU ]RQH DURXQG WKHLU UHVLGHQFHV KHQFH
SHRSOHOLYLQJLQYHU\JUHHQUXUDODUHDVWHQGHGWRGROHVVDFWLYLW\WKDQWKRVHOLYLQJLQGHQVHXUEDQ
DUHDV 7KH DXWKRUV VXJJHVW WKDW WKHVH FRXQWHULQWXLWLYH DVVRFLDWLRQV PD\ EH GXH WR D VWURQJ
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QHJDWLYHFRUUHODWLRQEHWZHHQJUHHQQHVVDQGRWKHUEXLOWHQYLURQPHQWYDULDEOHV LQFOXGHG LQ WKH
VWXG\LQWHUVHFWLRQGHQVLW\UHVLGHQWLDOSRSXODWLRQGHQVLW\KRXVLQJGHQVLW\DQGODQGXVHPL[ ?Q
RWKHUZRUGVWKH\VXJJHVWWKDWWKHUHODWLYHLQȵXHQFHRIJUHHQVSDFHPD\EHVXERUGLQDWHWRRWKHU
IHDWXUHVRIWKHEXLOWHQYLURQPHQWVXFKDVGHQVLW\DQGFRQQHFWLYLW\
7KH TXDOLW\ RI JUHHQ VSDFHV PD\ DOVR EH UHOHYDQW 'D\  IRXQG WKDW QDWXUDO ODQGVFDSHV
JHQHUDOO\HQFRXUDJHGZDONLQJDPRQJROGHUDGXOWVLQ6FRWODQGEXWSRRUO\PDLQWDLQHGSDUNVDFWHG
DVDGHWHUUHQWWRXVHRIWKHVHVSDFHV&XOWLYDWHGUXUDO ODQGVFDSHVZLWK OLPLWHGIRRWSDWKVFRXOG
OLNHZLVHGLVFRXUDJHH[HUFLVHGXHWRWKHQHHGWRXVHDYHKLFOHWRDFFHVVVHUYLFHV2UG0LWFKHOODQG
3HDUFHFRQVLGHUHGGDWDRQDGXOWVOLYLQJLQXUEDQDUHDVDFURVV6FRWODQGZLWKJUHHQ
VSDFHQHDUE\7KHDXWKRUVIRXQGQRHYLGHQFHRIDUHODWLRQVKLSEHWZHHQDYDLODELOLW\RIJUHHQVSDFH
DQGHLWKHULQFUHDVHGWRWDOSK\VLFDODFWLYLW\RULQFUHDVHGSK\VLFDODFWLYLW\ZLWKLQWKHJUHHQVSDFH
:KHHOHUHWDOVXJJHVWWKDWWKHVHUHVXOWVPD\EHDFRQVHTXHQFHRIWKHWHQGHQF\WRWUHDW
JUHHQVSDFHDVDKRPRJHQRXVHQWLW\SD\LQJLQVXɝFLHQWDWWHQWLRQWRLWVW\SHTXDOLW\DQGFRQWH[W
8.4 Public facilities in green spaces
9DQ 'LOOHQ HW DO  VKRZ WKDW DFFHVV WR KLJKTXDOLW\ JUHHQ VSDFH LH DFFHVVLEOH ZHOO
PDLQWDLQHGFOHDQVDIHSODFHVZDVSRVLWLYHO\DVVRFLDWHGZLWKJHQHUDOKHDOWK6FKLSSHULMQHWDO
DOVR IRXQG WKDW OHYHOVRISK\VLFDODFWLYLW\ LQJUHHQVSDFHZHUHSRVLWLYHO\FRUUHODWHGZLWK
IHDWXUHVVXFKDVSURYLVLRQRIDZDONLQJDQGRUF\FOLQJURXWHWKHSUHVHQFHRIDZDWHUIHDWXUHLH
SRQGVWUHDPOLJKWVDORQJWUDLOVDSOHDVDQWYLHZDELNHUDFNDQGDFDUSDUN ?QDVWXG\LQYROYLQJ
ROGHUZRPHQ&KDVWLQHWDOIRXQGWKDWDODFNRIVHDWLQJDQGUHVWLQJIDFLOLWLHVRXWVLGHWKH
KRPHOLPLWHGSDUWLFLSDQWVȇPRWLYDWLRQRUFRQȴGHQFHWREHDFWLYH0RVWVWDWHGWKDWWKH\ZRXOGZDON
PRUHLIWKH\FRXOGȴQGVHDWLQJSODFHVDWVWDJJHUHGLQWHUYDOVLQSXEOLFVSDFHVHQDEOLQJWKHPWRUHVW
ZKHQQHHGHGDQGJLYLQJWKHPLQFUHDVHGFRQȴGHQFHWRYHQWXUHIXUWKHURXWVLGH2WKHUUHVHDUFK
DOVRVXJJHVWVWKDWJUHHQHU\FDQDWWUDFWROGHUSHRSOHLQWRWKHRXWGRRUHQYLURQPHQWLQWDQGHPZLWK
WKHSURYLVLRQRIIDFLOLWLHVVXFKDVEHQFKHVRUWRLOHWV$VSLQDOOHWDO
 7KHHQKDQFHGEHQHȴWVRISK\VLFDODFWLYLW\LQJUHHQVSDFHV
5HVHDUFKHUVDUHQRZHQFRXUDJLQJGRFWRUVWRXVHȆJUHHQȇRUȆVRFLDOȇSUHVFULSWLRQVWRJLYHSDWLHQWV
DȆGRVHRIQDWXUHȇDORQJVLGHPRUHFRQYHQWLRQDOIRUPVRIPHGLFDWLRQDVKLIWWKDWHPSKDVL]HVWKH
SK\VLFDODQGPHQWDOKHDOWKEHQHȴWVRIRXWGRRUSK\VLFDODFWLYLW\32671 ?&(JXLGDQFH
DOVR QRZ UHFRPPHQGV H[HUFLVH UHIHUUDO VFKHPHV DV DQ LQWHUYHQWLRQ IRU VHGHQWDU\ RU LQDFWLYH
SDWLHQWVZKRKDYHH[LVWLQJKHDOWKFRQGLWLRQVRURWKHUIDFWRUVWKDWSXWWKHPDWLQFUHDVHGULVNRILOO
KHDOWK
$QXPEHURIH[SHULPHQWDOVWXGLHVRQWKHFRQFHSWRIȊJUHHQH[HUFLVHȋKDYHIRXQGSRVVLEOHV\QHUJLVWLF
EHQHȴWV LQEHLQJSK\VLFDOO\DFWLYH LQDQDWXUDOHQYLURQPHQWDOVHWWLQJDVRSSRVHGWREHLQJ LQD
QDWXUDOHQYLURQPHQWZLWKRXWH[HUFLVLQJRUH[HUFLVLQJLQDQRQQDWXUDOHQYLURQPHQWVHH3UHWW\
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HWDO%RZOHUHWDOEIRXQGWKDWSDUWLFLSDQWVZKRZDONHGUDQLQDQDWXUDORXWGRRU
HQYLURQPHQW UHSRUWHG D UHGXFWLRQ RI QHJDWLYH HPRWLRQV FRPSDUHG WR WKRVH ZKR SHUIRUPHG
VLPLODUDFWLYLWLHVLQDQLQGRRUHQYLURQPHQWZKLOHDV\VWHPDWLFOLWHUDWXUHUHYLHZE\7KRPSVRQ&RRQ
HWDOIRXQGWKDWRXWGRRUH[HUFLVHLQJUHHQVSDFH\LHOGHGJUHDWHUIHHOLQJVRIUHYLWDOLVDWLRQ
YLWDOLW\DQGSRVLWLYHHQJDJHPHQWFRPSDUHGWRLQGRRUH[HUFLVHDVZHOODVUHGXFLQJVWUHVVDQJHU
DQGVDGQHVVWKRXJKWKHDXWKRUVDOVRFRQFOXGHGWKDWPRUHUHVHDUFKZDVQHHGHGLQWKLVDUHD ?W
LVSRVVLEOHWKDWWKHȊVRIWIDVFLQDWLRQȋSURYLGHGE\QDWXUDOHQYLURQPHQWV LHWKHIHHOLQJRIEHLQJ
H ?RUWOHVVO\HQJURVVHGLQWHUHVWHGDQGGLVWUDFWHGIURPSDLQDQGERUHGRPPD\EHDWZRUNGXULQJ
SK\VLFDODFWLYLW\LQJUHHQVSDFH.DSODQ
7KHUHLVOLWWOHUHVHDUFKWRGDWHRQZKHWKHUH[HUFLVHLQDSDUWLDOO\QDWXUDOHQYLURQPHQWIRUH[DPSOH
DVWUHHWZLWKPDQ\QDWXUDOORRNLQJVXVWDLQDEOHGUDLQDJHIHDWXUHVKDVVLPLODUEHQHȴWV+RZHYHU
WKHVHOHFWLRQRIVXFKVSDFHVIRUH[HUFLVHE\ZDONHUVUXQQHUVDQGF\FOLVWVPLJKWVXJJHVWWKDWWKH\
FRQIHU EHQHȴWV WKDW FRQYHQWLRQDO VWUHHWV ODFN  ?W LV DOVR SRVVLEOH WKDW VRPH SHRSOH ZKR ZRXOG
QRWRWKHUZLVHFKRRVHWRH[HUFLVHGRVRLQWKHVHVSDFHVEHFDXVHRIDGGLWLRQDOIHDWXUHVOLNHVKDGH
RU IUHVKHUDLU )LQDOO\ LW LVQRWDEOH WKDW VRPH%* ?GHYHORSPHQWVDUHH[SOLFLWO\ OLQNHGZLWK ORFDO
SURJUDPPHV RI JDUGHQLQJ DQG PDLQWHQDQFH ZKLFK FRQWULEXWH GLUHFWO\ WR LQFUHDVHG SK\VLFDO
DFWLYLW\
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9. Health inequalities and health-
supporting blue and green environments 
7KHUH LV PRXQWLQJ HYLGHQFH WKDW QRLVH KHDW DQG DLU SROOXWLRQ DUH XQHTXDOO\ GLVWULEXWHG 7KLV
FDQ EH D UHVXOW RI VSDWLDO LQHTXDOLWLHV ZKHUH SHRSOH OLYLQJ LQ SDUWLFXODU SODFHV DUH PRUH OLNHO\
WRH[SHULHQFHDSDUWLFXODUW\SHRIHQYLURQPHQWRUKHDOWK LQHTXDOLWLHVZKHUHFHUWDLQJURXSVRI
SHRSOHDUHPRUHVXVFHSWLEOHWRWKHH ?HFWVRISROOXWDQWV7KHUHLVDOVRPRXQWLQJHYLGHQFHWKDW
VRFLRHFRQRPLFDOO\GHSULYHGDQGYXOQHUDEOHJURXSVKDYHORZHUSURYLVLRQRI%* ?LQWKHLUORFDODUHD
DQG WKDW WKH\ PD\ EH OHVV DEOH WKDQ RWKHU JURXSV WR DFFHVV VXFK SODFHV HYHQ ZKHQ WKH\ DUH
SUHVHQW 7KLV VHFWLRQ GLVFXVVHV WKLV HYLGHQFH 6LQFH WKHVH LQHTXDOLWLHV LQ KHDOWK DQG ZHOOEHLQJ
FDQ EH PLWLJDWHG E\ LQFUHDVLQJ DFFHVV WR %* ? SURYLVLRQ RI VXFKVSDFHV VKRXOG EH D JRDO IRU
SROLF\PDNHUVDQGSODQQHUV
9.1 Noise, heat and air pollution
$FFRUGLQJWRWKHDQQXDOUHSRUWRI(QJODQGȇV&KLHI0HGLFDO2ɝFHU&02DJUHDWHUQXPEHU
DLU SROOXWLRQ VRXUFHV DQG D KLJKHU FRQFHQWUDWLRQ RI HPLVVLRQV DUH W\SLFDOO\ IRXQG LQ PRUH
VRFLDOO\GLVDGYDQWDJHGDUHDV3HRSOHOLYLQJLQWKHVHSODFHVDUHDOVROLNHO\WREHPRUHYXOQHUDEOH
WRWKHH ?HFWVRIDLUSROOXWLRQ(WKQLFPLQRULW\SRSXODWLRQVLQWKH8.DUHDOVRH[SRVHGWRKLJKHU
FRQFHQWUDWLRQVRI12DQG30EXWWKHUHLVQRFRQVHQVXVRQZKHWKHUWKLVLVDFDXVDODVVRFLDWLRQ
EHWZHHQHWKQLFLW\DQGSROOXWLRQH[SRVXUHRUDSDUWRIDQDVVRFLDWLRQEHWZHHQGHSULYDWLRQDQG
HWKQLFLW\)HWXVHVEDELHVDQGFKLOGUHQDUHNQRZQWREHPRUHVXVFHSWLEOHWRSRRUDLUTXDOLW\WKDQ
DGXOWVDQGDUHWKXVGLVSURSRUWLRQDWHO\D ?HFWHGE\H[SRVXUH&02
6RPH HYLGHQFH DOVR VXJJHVWV WKDW SHRSOH OLYLQJ LQ PRUH GHSULYHG DUHDV KDYH KLJKHU OHYHOV RI
H[SRVXUHWRQRLVHSROOXWLRQ(&$%HOJLDQVWXG\IRXQGDSRVLWLYHDVVRFLDWLRQEHWZHHQULVLQJ
QRLVHSROOXWLRQDQGVXEMHFWLYHUDWLQJVRISRRUKHDOWKSDUWLFXODUO\LQXUEDQDUHDV7KLVUHODWLRQVKLS
WKDWZDVSDUWLFXODUO\VLJQLȴFDQWIRUWKRVHLQORZHUVRFLRHFRQRPLFJURXSVOLYLQJLQSRRUHUTXDOLW\
QHLJKERXUKRRGV6FKPLWDQG/RUDQW
7KH8UEDQ+HDW ?VODQGH ?HFWPHDQVWKDWXUEDQLVHGDUHDVDUHPRUHVXVFHSWLEOHWRKLJKWHPSHUDWXUHV
7RPOLQVRQHWDO:ROIDQG0F*UHJRU7KHH ?HFWVRIKHDWVWUHVVDUHPRUHGDQJHURXV
IRUVSHFLȴFYXOQHUDEOHVHFWLRQVRIWKHSRSXODWLRQ
 2OGHU DGXOWV HVSHFLDOO\ WKRVH RYHU  \HDUV ROG WKRVH OLYLQJ RQ WKHLU RZQ WKRVH ZKR DUH
VRFLDOO\LVRODWHGDQGWKRVHOLYLQJLQDFDUHKRPH
 3HRSOH ZLWK FKURQLF DQG VHYHUH LOOQHVV LQFOXGLQJ KHDUW RU OXQJ FRQGLWLRQV GLDEHWHV UHQDO
LQVXɝFLHQF\3DUNLQVRQȇVGLVHDVHRUVHYHUHPHQWDOLOOQHVV
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 *URXSVZKRDUHXQDEOHWRDGDSWWKHLUEHKDYLRXUWRNHHSFRROVXFKDVEDELHVDQGWKHYHU\
\RXQJWKRVHZLWKGLVDELOLWLHVEHGERXQGSHRSOHDQGWKRVHZLWK$O]KHLPHUȇVGLVHDVH
 3HRSOHZLWKVSHFLȴFHQYLURQPHQWDOH[SRVXUHWKRVHZKROLYHLQDWRSȵRRUȵDWWKHKRPHOHVV
WKRVHZLWKDFWLYLWLHVRUMREVWKDWDUHLQKRWSODFHVRURXWGRRUVSDUWLFXODUO\LIWKH\FDQQRWDYRLG
KLJKOHYHOVRISK\VLFDOH[HUWLRQ6RXUFH/DQGHJHWDO
 ?QWKHFRQWHPSRUDU\FRQWH[WLWLVZRUWKQRWLQJWKDWWKHUHDUHRYHUODSVEHWZHHQWKHVHKHDWULVN
IDFWRUVDQGWKRVHIRUVHYHUH&29 ?'GLVHDVH'XHWR&29 ?'UHVWULFWLRQVPDQ\YXOQHUDEOH
SHRSOHPD\VSHQGPRUHWLPHLQGRRUVDQGWKRVHPDQDJLQJ&29 ?'V\PSWRPVDWKRPHPD\
VWUXJJOH WR NHHS FRRO GXULQJ DQ H[WUHPH KHDW HYHQW SDUWLFXODUO\ LI WKH\ KDYH D IHYHU 7KRVH
UHFRYHULQJDWKRPHDIWHUDVHYHUH&29 ?'LQIHFWLRQPD\DOVRKDYHRQJRLQJRUJDQGDPDJHZKLFK
PHDQVWKDWWKH\ZLOOEHPRUHYXOQHUDEOHWRWKHH ?HFWVRIKHDWWKDQXVXDO/DQGHJHWDO
7KLVHYLGHQFHWKDWWKHVHHQYLURQPHQWDOSUREOHPVDUHFRQFHQWUDWHGLQGHSULYHGQHLJKERXUKRRGV
KLJKOLJKWVDQRSSRUWXQLW\WRSODFH%* ?VWUDWHJLFDOO\WRPLWLJDWHXQHTXDOH[SRVXUHWRQRLVHKHDW
DQGDLUSROOXWLRQ
9.2 Deprivation
A recent VFRSLQJUHYLHZE\+DQGVHWDOUHYLHZHGVWXGLHVWRFRQFOXGHWKDWWKHUHZDVD
FRUUHODWLRQEHWZHHQDFFHVVWRJUHHQVSDFHORZHUOHYHOVRIGHSULYDWLRQDQGKLJKHUVRFLRHFRQRPLF
VWDWXV(YHQZKHUHJUHHQVSDFHZDVSUHVHQWSHRSOHLQWKHORZHVWVRFLRHFRQRPLFJURXSVYLVLWHG
LW OHVV RIWHQ SHUKDSV EHFDXVH VXFK SODFHV LQ WKHLU DUHDV ZHUH SHUFHLYHG DV RI D ORZ TXDOLW\
DHVWKHWLFDOO\ DQG DV IRFL IRU XQVDIH DQG DQWLVRFLDO EHKDYLRXUV 3URYLVLRQ RI JUHHQ VSDFH DORQH
PD\WKHUHIRUHQRWEHVXɝFLHQWWRUHGXFHSHUVLVWHQWKHDOWKLQHTXDOLWLHVVLQFHXVDJHGHSHQGVRQ
DGGLWLRQDOIDFWRUVLQFOXGLQJDHVWKHWLFVDQGRWKHUDPHQLWLHV(VWDEURRNVHWDO(OODZD\HWDO
0LWFKHOODQG3RSKDP'D\1DJHOHWDO-RQHVHWDO'HVLJQLQJRSHQ
VSDFHVWKDWWDNHDFFRXQWRIWKLVLVLPSRUWDQWWRVHFXULQJKHDOWKDQGZHOOEHLQJRXWFRPHVDPXOWL
HWKQLF%UDGIRUGEDVHGVWXG\RIFKLOGKRRGZHOOEHLQJFRQFOXGHGWKDWVDWLVIDFWLRQZLWKWKHTXDOLW\
RIJUHHQVSDFHZDVDPRUHFULWLFDOIDFWRUWKDQLWVTXDQWLW\LQHQVXULQJEHWWHUZHOOEHLQJRXWFRPHV
0F(DFKDQHWDO
/HQJHQDQG.LVWHPDQQKDYHVKRZQWKDWSODFHFRQVWLWXWHVDGLVWLQFWGLPHQVLRQLQQHXURQDO
SURFHVVLQJ DQG WKDW HPRWLRQDO ERQGV ZLWK SODFHV FRQWULEXWH WR VXVWDLQ KHDOWK DQG ZHOOEHLQJ
)DFWRUVVXFKDVDSODFHȇVPHDQLQJDQGYDOXHV\PEROLFODQGVFDSHVSDVWH[SHULHQFHVDQGHPRWLRQDO
WLHVZLWKSODFHDUHWKHUHIRUHLPSRUWDQWDVFRPSRQHQWVRIKXPDQZHOOEHLQJ3RVLWLYHH[SHULHQFHV
DQGHPRWLRQDOERQGVPD\EHVWURQJHULQWKHQDWXUDOHQYLURQPHQW
 $QHTXLJHQLFH	?HFW
There is evidenFHWKDWDFFHVVWREOXHDQGJUHHQVSDFHVFDQEHȊHTXLJHQLFȋZKLFKPHDQVWKDW LW
FDQUHYHUVHWKHXVXDOFRQYHUVLRQRIVRFLDO LQHTXDOLW\WRKHDOWKLQHTXDOLW\:KHHOHUHWDO
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 ?PSURYLQJJUHHQVSDFHFDQFRQIHUSK\VLFDODQGPHQWDOKHDOWKEHQHȴWV LQGLVDGYDQWDJHGDUHDV
DQGLWVXVHPD\SURPRWHVRFLDOFRKHVLRQE\DOORZLQJJURXSVIURPGL ?HUHQWVRFLDOEDFNJURXQGVWR
LQWHUDFWZKLFKKDVKHDOWKEHQHȴWVVXFKDVUHGXFLQJVWUHVVDQGGHSUHVVLRQ3267+DQGV
HW DO  :DUG 7KRPSVRQ HW DO  VKRZ WKDW LPSURYHPHQWV LQ DFFHVV WR JUHHQ VSDFH
QHDUGHSULYHGXUEDQFRPPXQLWLHVLQFUHDVHGJUHHQVSDFHXVHDQGDFWLYLW\OHYHOVDQGLPSURYHG
SHUFHLYHG TXDOLW\ RI OLIH 7KH FUHDWLRQ RI QHZ JUHHQ VSDFHV LQ GLVDGYDQWDJHG QHLJKERXUKRRGV
HJJUHHQLQJRIXQXVHGODQGVFDQHYHQKHOSUHGXFHWKHLQFLGHQFHRIFHUWDLQFULPHV%UDQDVHW
DO&KRQJHWDO7KHUHLVOHVVOLWHUDWXUHVWXG\LQJWKHUHODWLRQVKLSEHWZHHQDFFHVVWR
EOXHVSDFHDQGLQHTXDOLW\EXWDUHYLHZE\*DVFRQHWDO IRXQGRQHVWXG\UHSRUWLQJWKDW
WKHEHQHȴFLDOH ?HFWVRIRXWGRRUEOXHVSDFHVZHUHODUJHVWLQPRUHGHSULYHGVRFLRHFRQRPLFDUHDV
:KHHOHUHWDO*DVFRQHWDO
 'L	?HUHQWGHPRJUDSKLFJURXSV
6RPH JURXSV DUH PRUH OLNHO\ WR H[SHULHQFH KHDOWK EHQHȴWV ZKHQ WKH\ DFFHVV EOXH DQG JUHHQ
VSDFHVWKDQRWKHUV7KH\LQFOXGHIHPDOHVROGHUDGXOWVSHRSOHIURPHWKQLFRUFXOWXUDOPLQRULW\
JURXSV DQG SHRSOH ZKR KDYH GLVDELOLWLHV ZKLFK KLJKOLJKWV WKH LPSRUWDQFH DQG SRWHQWLDO RI
HQVXULQJHTXLWDEOHDFFHVVWRKHDOWKSURPRWLQJ%* ?IRUGLYHUVHJURXSV
 (WKQLFLW\ 0DUXWKDYHHUDQ DQG 9DQ GHQ %RVFK  IRXQG WKDW FHUWDLQ JURXSV RI SHRSOH
SDUWLFXODUO\ ROGHU SHRSOH ZRPHQ DQG HWKQLF PLQRULWLHV ZHUH PRUH IHDUIXO LQ ORFDO JUHHQ
VSDFHVEHFDXVHRIDKHLJKWHQHGSHUFHSWLRQRIWKHLUYXOQHUDELOLW\RUSDVWH[SHULHQFHVRIFULPH
7KLV QHJDWLYH SHUFHSWLRQ RI ORFDO JUHHQ VSDFH FDQ EH DGGUHVVHG E\ SURSHU PDQDJHPHQW
DQGPDLQWHQDQFH:+2ZKLFKLVGLVFXVVHGLQPRUHGHWDLOLQ6HFWLRQRIWKLVUHSRUW
$GGLWLRQDOO\DVFRSLQJUHYLHZE\+DQGVHWDOIRXQGWKDWSHRSOHRIZKLWH%ULWLVKHWKQLFLW\
ZHUHOHVVOLNHO\WRUHSRUWLQVXɝFLHQWWLPHDVDEDUULHUWRYLVLWLQJJUHHQVSDFHWKDQUHVLGHQWVRI
PRUHHWKQLFDOO\GLYHUVHDUHDVZLWKWKHODWWHUDOVRVX ?HULQJORZHUOHYHOVRIERWKDFFHVVWRDQG
VDWLVIDFWLRQZLWKJUHHQVSDFHVDWLVIDFWLRQZLWKWKHTXDOLW\RIVXFKSODFHVZDVSDUWLFXODUO\ORZ
DPRQJVWWKH%DQJODGHVKLFRPPXQLW\
 *HQGHU+DQGVHWDOIRXQGWKDWZRPHQDUHPRUHOLNHO\WRYLVLWJUHHQVSDFHWKDQPHQ
DQG WKDW FRQGLWLRQV RI VHOIUHSRUWHG VWUHVV DQG PDMRU GHSUHVVLYH GLVRUGHU ZHUH LQYHUVHO\
DVVRFLDWHGZLWKWKHSURYLVLRQRIJUHHQVSDFH7KLVVXJJHVWVWKDWZRPHQPD\EHPRUHOLNHO\
WKDQPHQWRVX ?HUDGYHUVHKHDOWKH ?HFWVIURPODFNRI%* ?
 $JH+DQGVHWDOIRXQGWKDWROGHUDGXOWVZHUHOHVVOLNHO\WRXVHJUHHQVSDFHEXWWKRVH
ZKRGLGH[SHULHQFHGORZHUREMHFWLYHO\PHDVXUHGVWUHVV)RU\RXQJHUDQGPLGGOHDJHGDGXOWV
WKRVH ZLWK JUHDWHU DFFHVV WR JUHHQ VSDFH ZHUH OHVV OLNHO\ WR H[SHULHQFH PDMRU GHSUHVVLYH
GLVRUGHU
 'LVDELOLW\ 6WXGLHV IURP'HQPDUN LQGLFDWH ORZHUXVHRIEOXHDQGJUHHQVSDFHVE\GLVDEOHG
SHRSOH&RUD]RQHWDO$6FRWWLVKUHYLHZIRXQGWKDWDFFHVVWREOXHDQGJUHHQVSDFHV
ZDV ORZHU IRU GLVDEOHG SHRSOH  FRPSDUHG WR QRQGLVDEOHG SHRSOH  6FRWWLVK
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*RYHUQPHQW$YDULHW\RIUHDVRQVPD\H[SODLQWKLVLQFOXGLQJLQVXɝFLHQWRULQDFFHVVLEOH
SXEOLFWUDQVSRUW&RUD]RQHWDO
 &29 ?'7KH RXWEUHDN RI &29 ?'KDV GLVSURSRUWLRQDWHO\ D ?HFWHG WKH KHDOWK RI SHRSOH
IURP GLVDGYDQWDJHG RU PDUJLQDOLVHG JURXSV 5R\DO &ROOHJH RI 3K\VLFLDQV   ?PSURYLQJ
DFFHVV WR %* ? IRU WKHVH JURXSV LV QRZ D SUHVVLQJ FRQFHUQ DQG VKRXOG IRUP SDUW RI ORFDO
DXWKRULWLHVȇ&29 ?'UHFRYHU\SODQV6RFLDOGLVWDQFLQJDQGVHOILVRODWLRQSDUWLFXODUO\DPRQJ
YXOQHUDEOHJURXSVVXFKDVWKHRYHUVFDQPDNHWDNLQJSDUWLQSK\VLFDODFWLYLW\GLɝFXOWDQG
DUHDVVRFLDWHGZLWKQHJDWLYHPHQWDOKHDOWKLPSDFWV3+(D
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10. Health outcomes
10.1 Improved mental health and wellbeing
2YHU WKH SDVW GHFDGH WKHUH KDV EHHQ D GUDPDWLF LQFUHDVH LQ WKH HYLGHQFH IRU WKH EHQHȴWV RI
QDWXUDOHQYLURQPHQWVRQPHQWDOKHDOWKDQGZHOOEHLQJ7KH%ULWLVK+RXVHKROG3DQHO6XUYH\ZKLFK
UDQIURPWRVKRZHGDVXVWDLQHGLPSURYHPHQWLQWKHPHQWDOKHDOWKRIWKRVHZKRPRYHG
WRDJUHHQHUQHLJKERXUKRRGFRPSDUHGWRWKRVHZKRPRYHGWRDOHVVJUHHQSODFH$OFRFNHWDO
9DQGHQ%HUJHWDOIRXQGWKDWPRUHWLPHVSHQWLQJUHHQVSDFHLVDVVRFLDWHGZLWK
JUHDWHUPHQWDOKHDOWKDQGYLWDOLW\%H\HUHWDOIRXQGWKDWKLJKHUOHYHOVRIQHLJKERXUKRRG
JUHHQQHVVZHUHDVVRFLDWHGZLWKORZHUOHYHOVRIGHSUHVVLRQDQ[LHW\DQGVWUHVVZKLOH9¸ONHUDQG
.LVWHPDQQVKRZHGWKDWEOXHVSDFHVDUHSDUWLFXODUO\OLQNHGWRSV\FKRORJLFDOEHQHȴWV
6WUHVVLVDVLJQLȴFDQWKHDOWKLVVXHWKDWLVFORVHO\OLQNHGWRSV\FKLDWULFPRUELGLW\VXFKDVGHSUHVVLRQ
DQGEXUQRXWV\QGURPH7\UY¦LQHQHWDO5RHHWDODQG7\UY¦LQHQHWDOIRXQG
WKDW HYHQ D VKRUW YLVLW WR D QDWXUDO DUHD KDV D VLJQLȴFDQW EHQHȴW LQ WHUPV RI VWUHVV UHGXFWLRQ
FRPSDUHGWRDQRQQDWXUDODUHD$UHFHQWH[SHULPHQWDOVWXG\E\(ZHUWDQG&KDQJ DOVR
VKRZHG WKDW YLVLWRUV WR QDWXUDO HQYLURQPHQWV H[SHULHQFHG VLJQLȴFDQWO\ UHGXFHG SK\VLFDO DQG
SV\FKRORJLFDOVWUHVVOHYHOVDVRSSRVHGWRWKRVHZKRYLVLWHGDPRUHEXLOWXSRXWGRRUVHWWLQJRU
LQGRRUVSRUWVFHQWUH ?QDQRWKHUVWXG\DQHLJKWZHHNH[SHULPHQWIROORZHGRɝFHHPSOR\HHV
ZKR WRRN ZDONV GXULQJ WKHLU OXQFK EUHDN HLWKHU LQ WKH QDWXUDO HQYLURQPHQW LH DORQJ D SDWK
ZLWKWUHHVDQGZHOONHSWJUDVVRULQWKHEXLOWHQYLURQPHQWLHDORQJDSDWKWKURXJKUHVLGHQWLDO
DQG LQGXVWULDO ]RQHV 7KHLU ȴQGLQJV VKRZHG WKDW WKH PHQWDO KHDOWK RI WKRVH ZKR ZDONHG LQ
WKHQDWXUDOHQYLURQPHQWZDVVXEVWDQWLDOO\ LPSURYHG FRPSDUHGZLWK WKRVHZKRZDONHG LQ WKH
EXLOWHQYLURQPHQW%URZQHWDO1DWXUDOHQYLURQPHQWVPD\DOVRKDYHLQGLUHFWH ?HFWVRQ
VWUHVVE\VHUYLQJDVDEX ?HUDJDLQVWLWVDGYHUVHKHDOWKUHODWHGH ?HFWV)RUH[DPSOH%URZQHWDO
IRXQGWKDWSDUWLFLSDQWVZKRYLHZHGWKHQDWXUDOHQYLURQPHQWSULRUWREHLQJVXEMHFWHGWRD
PHQWDOVWUHVVRUGHPRQVWUDWHGJUHDWHUUHFRYHU\FRPSDUHGWRWKRVHZKRKDGDYLHZRIWKHEXLOW
HQYLURQPHQW
 ?Q DGGLWLRQ D JURZLQJ ERG\ RI OLWHUDWXUH UHFRJQLVHV WKH EHQHȴWV RI QDWXUDO HQYLURQPHQWV IRU
PHQWDOKHDOWKDQGFRJQLWLYHGHYHORSPHQW%HUPDQHWDOIRXQGWKDWLQGLYLGXDOVZKRZHUH
GLDJQRVHGZLWKPDMRUGHSUHVVLYHGLVRUGHU0''GHPRQVWUDWHGVLJQLȴFDQWLPSURYHPHQWLQVKRUW
WHUPPHPRU\DQGZRUNLQJPHPRU\FDSDFLW\DIWHUWKH\WRRNDZDONLQWKHQDWXUDOHQYLURQPHQW
'DGYDQGHWDOVKRZHGWKDWVXUURXQGLQJJUHHQQHVVDWKRPHDQGVFKRROLPSURYHGZRUNLQJ
PHPRU\DQGDWWHQWLRQLQFKLOGUHQ6LPLODUO\$PRO\HWDOGHPRQVWUDWHGWKDWFKLOGUHQZKR
VSHQWORQJHUSHULRGVRIWLPHLQEOXHDQGJUHHQVSDFHVKDGUHGXFHGEHKDYLRXUDOGLɝFXOWLHVORZHU
OHYHOVRISHHUUHODWLRQVKLSSUREOHPVDQGGLPLQLVKHGV\PSWRPVRIDWWHQWLRQGHȴFLWK\SHUDFWLYLW\
GLVRUGHU$'+'
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7KHHYLGHQFHVKRZVWKDWPHQWDOKHDOWKRXWFRPHVDUHSRVLWLYHO\LPSDFWHGE\FRQWDFWZLWKQDWXUDO
VSDFHVZLWKWKHSRWHQWLDOWR\LHOGVXEVWDQWLDOEHQHȴWV ?QWHUPVRIWKHLPSOLFDWLRQVIRUWKHGHVLJQRI
QDWXUDOVSDFHVWKHVHEHQHȴWVFDQWREHJDLQHGIURPODUJHQDWXUDODUHDVVXFKDVXUEDQZRRGODQG
EXWDOVRIURPVPDOOHUVFDOH%* ?IHDWXUHVVXFKDVWKHH[LVWHQFHRISRFNHWSDUNVDQGVWUHHWWUHHV
10.2 Reduced physical illness
6HYHUDOVWXGLHVKDYHVKRZQDVWURQJDVVRFLDWLRQEHWZHHQXVHRIXUEDQJUHHQVSDFHVDQGORZHUHG
ULVNVRIFDUGLRYDVFXODUPRUELGLW\HJ*DVFRQHWDO<HDJHUHWDO$VLJQLȴFDQWLQFUHDVH
LQULVNRIFDUGLRYDVFXODUGLVHDVHZDVREVHUYHGIRUSHRSOHZKRZHUHQRWSDUNXVHUVDQGIRUWKRVH
ZKROLYHGIXUWKHUIURPSDUNVFRPSDUHGWRWKRVHOLYLQJQHDUWKHP7DPRVLXQDVHWDO3HUHLUD
HW DO  DOVR IRXQG WKDW YDULDELOLW\ LQ QHLJKERXUKRRG JUHHQQHVV ZDV QHJDWLYHO\ DVVRFLDWHG
ZLWKFRURQDU\KHDUWGLVHDVHDQGVWURNH7KHRGGVRIKRVSLWDOL]DWLRQIRUKHDUWGLVHDVHRUVWURNH
ZHUH ORZHUDPRQJVWDGXOWV LQQHLJKERXUKRRGVZLWKKLJKO\YDULDEOHJUHHQQHVV FRPSDUHG
WRWKRVHLQSUHGRPLQDQWO\JUHHQLHUXUDORUQRQJUHHQLHYHU\XUEDQQHLJKERXUKRRGV7KH
DXWKRUVH[SODLQWKDWȊYDULDELOLW\LQQHLJKERUKRRGJUHHQQHVVLVDVLQJOHPHWULFWKDWHQFDSVXODWHVWZR
SRWHQWLDOSURPRWHUVRISK\VLFDODFWLYLW\DQDHVWKHWLFDOO\SOHDVLQJQDWXUDOHQYLURQPHQWDQGDFFHVVWR
XUEDQGHVWLQDWLRQVȋDQGWKH\VXJJHVWWKDWWKHEHVWKHDUWKHDOWKRFFXUUHGZKHUHERWKIDFWRUVZHUH
SUHVHQW$QH[SHULPHQWDOVWXG\E\*UD]XOHYLFLHQHHWDOEIRXQGWKDWZDONLQJLQDSDUNKDGD
JUHDWHUH ?HFWRQFDUGLDFIXQFWLRQLQSDWLHQWVZLWKFRURQDU\DUWHU\GLVHDVHWKDQZDONLQJLQDEXV\
XUEDQVWUHHW
$QXPEHURIJDVHRXVDQGSDUWLFXODWHDLUSROOXWDQWVDUHDVVRFLDWHGZLWKSXOPRQDU\PRUELGLW\DQG
PRUWDOLW\$LUSROOXWLRQHQKDQFHVSXOPRQDU\GLVHDVHDFFHOHUDWLQJGHFOLQHLQSXOPRQDU\IXQFWLRQ
DQGDVWKPDDQGKDUPVDUHJUHDWHUIRUYXOQHUDEOHSRSXODWLRQVVXFKDVFKLOGUHQDQGWKHHOGHUO\
.XUWHWDO ?WLVWKHUHIRUHSODXVLEOHWKDWQHLJKERXUKRRGJUHHQQHVVFDQSUHYHQWSXOPRQDU\
GLVHDVH E\ UHGXFLQJ H[SRVXUH WR WUDɝFUHODWHG DLU SROOXWDQWV )XUWKHUPRUH UHFHQW VWXGLHV
VKRZHGDUHODWLRQVKLSEHWZHHQGLDEHWHVDQGQHLJKERXUKRRGJUHHQQHVV$VWHOOEXUWHWDO
DQG%RGLFRDWHWDOIRXQGWKDWWKHULVNRIW\SHGLDEHWHVPHOOLWXVZDVVLJQLȴFDQWO\ORZHULQ
JUHHQHUQHLJKERXUKRRGV
 ?QVXPPDU\WKHUHLVHYLGHQFHWKDWQHLJKERXUKRRGVZLWKPRUHJUHHQVSDFHVKRZGHFUHDVHGOHYHOV
RIFDUGLRYDVFXODULOOQHVVDVWKPDDQGGLDEHWHV
10.3 Reduced mortality
$ERG\RIHYLGHQFHLQFOXGLQJDUHFHQWUHYLHZRIQLQHVWXGLHVLQ7KH/DQFHWIRXQGHYLGHQFHRIDQ
LQYHUVHDVVRFLDWLRQEHWZHHQQHLJKERXUKRRGJUHHQQHVVDQGDOOFDXVHPRUWDOLW\ 5RMDV5XHGDHW
DOVHHDOVR*DVFRQHWDO7KLVPD\EHGXHWRDYDULHW\RIPHFKDQLVPV$VGHSLFWHG
LQ)LJXUH%* ?PD\EHDVVRFLDWHGZLWKORZHUOHYHOVRIH[SRVXUHWRDLUSROOXWLRQH[WUHPHKHDW
DQGQRLVHZKLFKPD\OHDGWREHWWHUPHQWDODQGSK\VLFDOKHDOWKHJ<DQJHWDO%UDQWOH\HW
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DO)XUWKHUPRUHDFFHVVWRJUHHQVSDFHKDVEHHQDVVRFLDWHGZLWKORZHUOHYHOVRISHUFHLYHG
VWUHVVDQGUHGXFHGSK\VLRORJLFDOLQGLFDWRUVRIVWUHVV(ZHUWDQG&KDQJZKLFKDUHDVVRFLDWHG
ZLWK LPSURYHG SURJQRVLV DQG TXDOLW\ RI OLIH LQ SDWLHQWV ZLWK H[LVWLQJ SV\FKRORJLFDO RU SK\VLFDO
KHDOWKSUREOHPV$UQROGHWDO
9LOOHQHXYHHWDOVWXGLHGDVVRFLDWLRQVEHWZHHQJUHHQVSDFHDQGPRUWDOLW\LQD\HDUIROORZ
XSVWXG\RIDGXOWVLQ2QWDULR&DQDGD7KH\IRXQGWKDWJUHHQVSDFHLQUHVLGHQWLDODUHDV
ZDV DVVRFLDWHG ZLWK D ORQJWHUP UHGXFWLRQ LQ PRUWDOLW\ SDUWLFXODUO\ IURP UHVSLUDWRU\ GLVHDVH
*DVFRQHWDODOVRVKRZHGDUHGXFWLRQLQFDUGLRYDVFXODUGLVHDVH&9'PRUWDOLW\LQDUHDV
ZLWKKLJKHUUHVLGHQWLDOJUHHQQHVVZKLOH:LONHUHWDOIRXQGWKDWJUHHQVSDFHLQUHVLGHQWLDO
DUHDVZDVDVVRFLDWHGZLWKKLJKHUVXUYLYDOUDWHVDIWHULVFKHPLFVWURNH;XHWDOVKRZHGWKDW
JUHHQHUQHLJKERXUKRRGVZHUHDVVRFLDWHGZLWKORZHUPRUWDOLW\ULVNGXULQJKHDWZDYHV
10.4 Improved birth outcomes 
%LUWKZHLJKW LVDQ LPSRUWDQW LQGLFDWRURIKHDOWK LQHDUO\ OLIH ORZELUWKZHLJKW LVDVVRFLDWHGZLWK
KLJKHU OHYHOV RI LQIDQW PRUWDOLW\ DV ZHOO DV ORQJWHUP DGYHUVH H ?HFWVRQ FKLOGKRRG SV\FKR
SK\VLRORJLFDO GHYHORSPHQW :+2  ']KDPERY HW DO  DQG <LQ  IRXQG WKDW
SUHJQDQWZRPHQOLYLQJ LQJUHHQHUHQYLURQPHQWVJDYHELUWKWREDELHVZLWKKLJKHUELUWKZHLJKWV
6LPLODUO\*UD]XOHYLFLHQHHWDODVKRZHGWKDWEDELHVERUQWRSUHJQDQWZRPHQOLYLQJLQDUHDV
ZLWKORZOHYHOVRIVXUURXQGLQJJUHHQQHVVDQGDWJUHDWHUGLVWDQFHVWRFLW\SDUNVKDGDQLQFUHDVHG
ULVNRISUHWHUPELUWKGHȴQHGDVELUWKEHIRUHZHHNVRISUHJQDQF\KDVEHHQFRPSOHWHGDQGD
UHGXFHGJHVWDWLRQDODJHDWELUWK
10.5 Healthier bodyweights
The rapid increase in WKHQXPEHURIREHVHSHRSOHLQWKH8.LVDPDMRUFKDOOHQJH$FFRUGLQJWRWKH
JRYHUQPHQWȇV)RUHVLJKWSURJUDPPHRYHUKDOIRIWKH8.DGXOWSRSXODWLRQFRXOGEHREHVHE\
7KH1+6FRVWVDVVRFLDWHGZLWKSHRSOHEHLQJRYHUZHLJKWDQGREHVHDUHSURMHFWHGWRGRXEOHWRe
ELOOLRQSHU\HDUE\ZLWKWKHZLGHUFRVWVWRVRFLHW\DQGEXVLQHVVHVWLPDWHGDWeELOOLRQSHU
\HDU*RYHUQPHQW2ɝFHIRU6FLHQFH
$UHYLHZE\0DFNHQEDFKHWDOLQGLFDWHVWKDWVHYHUDOIDFWRUVZLWKLQWKHSK\VLFDOHQYLURQPHQW
PD\D ?HFWDGXOWREHVLW\LQFOXGLQJXUEDQVSUDZOODQGXVHPL[ZDONDELOLW\DQGSURYLVLRQRIJUHHQ
VSDFHZKLFKFDQLPSDFWREHVLW\WKURXJKLQFUHDVHGSK\VLFDODFWLYLW\$86VWXG\IRXQGWKDWWKH
W\SHRIQDWXUDOHQYLURQPHQWZLWKLQDFRXQW\PDWWHUHGFURSODQGDQGUDQJHODQGKDGQRSRVLWLYH
LPSDFWRQ%RG\0DVV ?QGH[%0 ?EXWIRUHVWVSDUNVDQGUHFUHDWLRQDOODQGZHUHDVVRFLDWHGZLWK
UHGXFWLRQVLQ%0 ?LQWKHSRSXODWLRQ*KLPLUHHWDO/RYDVLHWDODOVRIRXQGWKDWD
KLJKHUGHQVLW\RIVWUHHWWUHHVZDVDVVRFLDWHGZLWKORZHUSUHYDOHQFHRIREHVLW\DPRQJSUHVFKRRO
FKLOGUHQLQ1HZ<RUN&LW\7KHȴQGLQJVVXJJHVWWKDWJUHHQDQGEOXHVSDFHVVXFKDVXUEDQSDUNV
VWUHHW WUHHV ZRRGODQGV DQG QDWXUDO RXWGRRU UHFUHDWLRQDO VSDFHV FDQ SOD\ D YDOXDEOH UROH LQ
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UHGXFLQJREHVLW\DQGDVVRFLDWHGSXEOLFKHDOWKSUREOHPV*KLPLUHHWDO
+RZHYHUVRPHUHVHDUFKHUVKDYHKLJKOLJKWHGWKDWWKHUHODWLRQVKLSEHWZHHQERG\ZHLJKWDQGJUHHQ
VSDFHLVQRWVWUDLJKWIRUZDUGO\OLQHDU$ORQJLWXGLQDOVWXG\LQ ?UHODQGE\'HPSVH\/\RQVDQG1RODQ
LQGLFDWHGWKDWSHRSOHOLYLQJLQXUEDQDUHDVZLWKERWKYHU\KLJKDQGYHU\ORZSURSRUWLRQVRI
JUHHQVSDFHKDYHDKLJKHUSUREDELOLW\RIEHLQJREHVHWKDQWKRVHLQXUEDQDUHDVZLWKDPHGLXP
DPRXQWRIJUHHQVSDFH7KHUHDVRQIRU WKLVȴQGLQJ LVXQFOHDUEXW HFKRLQJWKHFRQFOXVLRQVRI
3LHUHUDHWDOQRWHGLQ6HFWLRQDERYHLWPLJKWEHWKDWWKRVHOLYLQJLQWKHJUHHQHVWDUHDV
KDGIHZHURSSRUWXQLWLHVIRUHLWKHUUHFUHDWLRQDORUURXWLQHZDONLQJHJWRVKRSV$Q(QJOLVKVWXG\
E\&XPPLQVDQG)DJJDOVRIRXQGWKDWUHVLGHQWVLQWKHJUHHQHVWDUHDVZHUHPRUHOLNHO\WR
EHRYHUZHLJKWRUREHVHEHWZHHQWKRXJKWKHLUGDWDVXJJHVWHGWKDWE\WKHUH
ZDVQRVWDWLVWLFDOO\VLJQLȴFDQWDVVRFLDWLRQEHWZHHQJUHHQVSDFHDQG%0 ?
7KHVHUHVXOWVLQGLFDWHVRPHDPELJXLW\DERXWZKHWKHUSURYLVLRQRIJUHHQVSDFHFDQEHDVVRFLDWHG
ZLWKUHGXFWLRQVLQ%0 ?$OWKRXJKJUHHQHUDUHDVPD\DOORZDQGHQFRXUDJHPRUHDFWLYHWUDYHOD
GLUHFWDVVRFLDWLRQZLWK%0 ?LVQRWDOZD\VREVHUYDEOHSHUKDSVEHFDXVHRIRWKHUFRPSOH[LQWHUYHQLQJ
IDFWRUV1RWZLWKVWDQGLQJWKLVDPELJXLW\WKHUHLVVRPHHYLGHQFHRIDSRVLWLYHLQȵXHQFHEHWZHHQ
%* ?DQGSK\VLFDODFWLYLW\
10.6 Inequalities
$OO RI WKH KHDOWK RXWFRPHV GLVFXVVHG DERYH DUH XQHTXDOO\GLVWULEXWHG LQ VRFLHW\ )RU H[DPSOH
SHRSOHIURPVRFLDOO\GLVDGYDQWDJHGEDFNJURXQGVWKRVHZLWKGLVDELOLWLHVDQGWKRVHIURPPLQRULW\
HWKQLFEDFNJURXQGVDUHPRUHOLNHO\WRH[SHULHQFHPHQWDODQGSK\VLFDOLOOQHVV)XUWKHUSHRSOHZLWK
WKHVHFKDUDFWHULVWLFVDUHDOVRPRUHOLNHO\WROLYHLQPRUHGHSULYHGDUHDV3+(3HRSOHZLWK
DGGLWLRQDOKHDOWKQHHGVRUWKRVHIURPPLQRULW\JURXSVRIWHQVHHPWRH[SHULHQFHDIRUPRIȆGRXEOH
MHRSDUG\ȇKLJKHUGHSULYDWLRQDQGJUHDWHUVXVFHSWLELOLW\WRDGYHUVHKHDOWKRXWFRPHV3267
7KHUHLVDOVRHYLGHQFHWKDWGHSULYDWLRQUHODWHGKHDOWKLQHTXDOLWLHVDUHZRUVHQLQJWKHKHDOWK\OLIH
H[SHFWDQF\IRUZRPHQDJHGLQWKHPRVWGHSULYHGSDUWVRIWKH8.UHFHQWO\IHOOIURP\HDUV
WR\HDUV DWDWLPHZKHQKHDOWK\ OLIHH[SHFWDQF\ LQFUHDVHGIRUZRPHQ
IURPOHVVGHSULYHGDUHDV2167KHUHDUHDOVRVXEVWDQWLDOGLVSDULWLHVLQELUWKRXWFRPHVIRU
EDELHVERUQWRPRWKHUVIURPORZHULQFRPHVDQGPRWKHUVIURPHWKQLFPLQRULWLHVZLWKGDWDIURP
WKH8.0LOOHQQLXP&RKRUWVWXG\VKRZLQJWKDW3DNLVWDQL%DQJODGHVKLEODFN&DULEEHDQDQGEODFN
$IULFDQEDELHVKDGVLJQLȴFDQWO\ORZHUELUWKZHLJKWVWKDQWKHLUZKLWHFRXQWHUSDUWVDGL ?HUHQFHWKDW
LVODUJHO\H[SODLQHGE\VRFLRHFRQRPLFIDFWRUV.HOO\HWDO
 ?WZRXOGEHLPSRVVLEOHWRH[DPLQHWKHIXOOH[WHQWRILQHTXDOLWLHVLQKHDOWKRXWFRPHVKHUHRUWR
GRMXVWLFHWRWKHKLJKO\FRPSOH[DQGLQWHUUHODWHGFDXVDOPHFKDQLVPVEHKLQGVXFKWUHQGVEXWWKH
EULHIGLVFXVVLRQDERYHVHUYHVWRKLJKOLJKWVRPHRIWKHFRPSOH[LWLHVRIWKHUHODWLRQVKLSEHWZHHQ
SODFHGHSULYDWLRQDQGKHDOWKLQHTXDOLWLHV%* ?UHSUHVHQWVDSDUWLFXODUO\ LPSRUWDQWLQWHUYHQWLRQ

Designing Blue Green Infrastructure (BGI) for water management, 
human health, and wellbeing: summary of evidence and principles for design
WKDWFDQEHSRWHQWLDOO\XVHG WR LPSURYH WKHKHDOWKRXWFRPHV IRUGHSULYHGDUHDV WKDQNV WR LWV
HTXLJHQLFH ?HFWVHH6HFWLRQ6XFKGL ?HUHQWLDOLPSURYHPHQWVDUHPRUHOLNHO\LILQWHUYHQWLRQV
DUHWDUJHWHGDWSDUWLFXODUSODFHVDQGPDGHDFFHVVLEOHWRYXOQHUDEOHSRSXODWLRQJURXSV6HFWLRQ
LQFOXGHVVWUDWHJLHVIRUGHYHORSLQJLQFOXVLYH%* ?LQWHUYHQWLRQVWKDWFDQUHDFKWKRVHZKRKDYH
WKHKLJKHVWQHHG
10.7 Conclusion: health outcomes
This section has e[SORUHGDYDULHW\RIDVVRFLDWLRQVEHWZHHQDFFHVVWR%* ?DQGKHDOWKRXWFRPHV
LQFOXGLQJWKHPDLQWHQDQFHRIDKHDOWK\ZHLJKWDUHGXFWLRQLQSK\VLFDODQGPHQWDOLOOQHVVUHGXFHG
PRUWDOLW\DQG LPSURYHGELUWKRXWFRPHV  ?WDOVRKLJKOLJKWVWKHQHHGWRWDUJHW LPSURYHPHQWVDW
SDUWLFXODUO\GHSULYHGDUHDVIRUPD[LPXPSRVLWLYHLPSDFW
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11. Implications for BGI design
7KLVVHFWLRQIRFXVHVRQWKHZD\WKDW%* ?FDQEHGHVLJQHGWROHYHUDJHKHDOWKRXWFRPHVDQGKHDOWK
LPSDFWVEDVHGRQWKHHYLGHQFHGLVFXVVHGLQ6HFWLRQVWR0DQ\ORFDODXWKRULWLHVDQGZDWHU
FRPSDQLHVUHFRJQLVH%* ?GHVLJQDVDQLQWHJUDOSDUWRIZDWHUPDQDJHPHQWSUDFWLFHEXWKHUHZH
VXJJHVWWKDWWKHGHVLJQSURFHVVDOVRSURYLGHVORFDODXWKRULWLHVZLWKWKHRSSRUWXQLW\WRPD[LPLVH
V\QHUJLHVEHWZHHQZDWHUPDQDJHPHQWEHQHȴWV ODUJHO\H[SHULHQFHGE\SURYLGHUVHFRV\VWHPV
RUWKHGRZQVWUHDPFRPPXQLW\DQGSRWHQWLDOKHDOWKDQGZHOOEHLQJLPSDFWVIRUWKHFRPPXQLW\
KRVWLQJWKH%* ?7KHUHPD\EHDSDUWLFXODUO\VWURQJSROLF\GULYHUIRUWKLVLIWKHKRVWFRPPXQLW\LV
RQHVX ?HULQJKHDOWKLQHTXDOLWLHV ?QH[SORULQJWKHGHVLJQLPSOLFDWLRQVLWLVLPSRUWDQWWRUHFRJQLVH
WKDWWKHUHDUHV\QHUJLHVDQGWUDGHR ?VEHWZHHQWKHGL ?HUHQWKHDOWKDQGZHOEHLQJEHQHȴWVDV
ZHOODVEHWZHHQWKHVHEHQHȴWVDQGZDWHUPDQDJHPHQWREMHFWLYHV8OWLPDWHO\GHFLVLRQVDERXWWKH
ULJKWEDODQFHRIEHQHȴWVGHSHQGRQORFDOQHHGVDQGWKHFRQVWUDLQWVRIWKHGHYHORSPHQWVLWHVDV
ZHOODVWKHSROLF\GULYHUVSURYLGLQJIXQGLQJIRU%* ?
+RZFDQGHVLJQHUVVHWDERXWPD[LPLVLQJWKHEHQHȴWVRI%* ?"7RDGGUHVVWKLVTXHVWLRQWKLVVHFWLRQ
ȴUVWFRQVLGHUVZKHWKHUDQGKRZ%* ?FDQEHXVHGWRWDUJHWKHDOWKLQHTXDOLWLHV7KHVXEVHTXHQW
VXEVHFWLRQVHQXPHUDWHWKHIDFWRUVWKDWQHHGWREHFRQVLGHUHGLQ ȆVPDOOVFDOHȇ ȆODUJHVFDOHȇDQG
ȆOLQHDUȇ%* ?GHVLJQ7KHȆVPDOOVFDOH%* ?ȇVFHQDULRHQYLVDJHVWKHFKDQFHWRFUHDWHSRFNHWVRI%* ?
HDFKLPDJLQHGWREHDURXQGPHWUHVE\PHWUHVZLWKLQDVWUHHWDURXQGDSDUNLQJDUHDRUZLWKLQ
DQRWKHUZLVHEXLOWXSFRQWH[W+HUHHDFK%* ?KDVDVPDOOLPSDFWRQORFDOKHDOWKDQGZHOOEHLQJ
EXWWKHFXPXODWLYHLPSDFWRIPDQ\RIWKHVHVPDOO%* ?LVSRWHQWLDOO\VXEVWDQWLDO6XFKVPDOOVFDOH
%* ?PLJKWEHGHYHORSHGLQDUHWURȴWRUQHZGHYHORSPHQWFRQWH[W%\FRQWUDVWZKHQGLVFXVVLQJ
ODUJHVFDOH%* ?ZHDUH LPDJLQLQJDQRSHQVSDFHRIDW OHDVWPHWUHVE\PHWUHV EXWTXLWH
SRVVLEO\FRQVLGHUDEO\ ODUJHU( ?HFWLYHO\ WKLVVFHQDULRSURYLGHVWKHRSSRUWXQLW\ WR UHSXUSRVHD
SDWFKRIXUEDQODQGHQWLUHO\IRU%* ?ZLWKFRQVLGHUDEOHSRWHQWLDOLPSDFWVRQQHLJKERXUKRRGKHDOWK
DQGZHOOEHLQJ ?WPLJKWLQYROYHWKHUHSXUSRVLQJRISDUNODQGRUGHUHOLFWODQGZLWKLQDUHWURȴWWLQJ
SURMHFWHTXDOO\LWPLJKWLQYROYHDQDUHDRIJUHHQVSDFHFUHDWHGZLWKLQDODUJHQHZGHYHORSPHQW
:HGHȴQHȆOLQHDU%* ?ȇDVOLQHDUEOXHDQGJUHHQVSDFHVLQFLWLHV([DPSOHVLQFOXGHURZVRIVWUHHW
WUHHVKHGJHURZVDORQJSHGHVWULDQRUELF\FOHSDWKVRUDULYHUIURQWRURWKHUQDWXUDOFRUULGRU/LQHDU
%* ?VFDQEHLPSRUWDQWLQFUHDWLQJURXWHVOLQNLQJ%* ?VZLWKLQDFLW\RULQFRQQHFWLQJ%* ?VLQDQG
RXWVLGHRIXUEDQDUHDV:HHQYLVDJHWKDWZDWHUSURIHVVLRQDOVPD\KDYHWKHRSSRUWXQLW\WRFUHDWH
RUHQKDQFHVRPHOLQHDU%* ?LQHLWKHUDUHWURȴWWLQJRUQHZGHYHORSPHQWFRQWH[W

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7DEOH7KUHHW\SHVRI%* ?FRQVLGHUHG
Small-scale BGI 3RFNHWSDUNVUDLQJDUGHQVJUHHQURRIVDQGJUHHQZDOOV
 3RFNHWSDUNVDUHIRXQGLQFRUQHUVRIWKHFLW\VWUHHWVSOD]DV
VTXDUHVVLGHZDONVORDGLQJED\DRUDEDQGRQHGORWVEHWZHHQ
EXLOGLQJV7KH\DUHGHVLJQHGWRSURYLGHDȆJUHHQRDVLVȇLQDQXUEDQ
DUHD
 $UDLQJDUGHQRIWHQUHIHUUHGWRDVDELRUHWHQWLRQDUHDLVDSODQWHG
GHSUHVVLRQZKLFKUHOLHVRQYHJHWDWLRQDQGVRLOVWRPLWLJDWH
VWRUPZDWHUUXQR ?IURPEXLOGLQJVSDYHPHQWVDQGURDGV
 $JUHHQURRILVDURRIVXUIDFHGZLWKSODQWVXVXDOO\FKRVHQIRUWKHLU
DELOLW\WRUHWDLQZDWHUDQGDOVRWRLQVXODWHWKHEXLOGLQJ
 $JUHHQZDOOLVDYHUWLFDOEXLOWVWUXFWXUHZKLFKLVGHVLJQHGWRJURZ
SODQWV ?WDEVRUEVZDWHUDQGSROOXWLRQZKLOHFRROLQJWKHDLUDQG
LQVXODWLQJWKHEXLOGLQJ
Large-scale BGI 3DUNVSRQGVDQGZHWODQGV
 $SDUNLVDODUJHUDUHDRIJUHHQVSDFHRSHQWRSXEOLFXVH
 $SRQGLVSHUPDQHQWSRRORIZDWHURQWKHJURXQGȇVVXUIDFH
 $ZHWODQGLVDQDUHDRISODQWLQJWKDWLVSHUPDQHQWO\VDWXUDWHGRU
WKDWEHFRPHVVDWXUDWHGDQGVWRUHVZDWHUZKHQLWUDLQV
Linear BGI 6WUHHWWUHHVDQGKHGJHURZVXUEDQVWUHDPV
 6WUHHWWUHHVDUHWUHHVSODQWHGLQWKHVWUHHWRIWHQIRUVKDGHDQG
DHVWKHWLFDSSHDUDQFH
 $KHGJHURZLVDOLQHDUIHDWXUHRIFRQWLQXRXVSODQWLQJZKLFKLV
XVXDOO\VKDSHGWKURXJKUHJXODUWULPPLQJ ?WLVRIWHQXVHGDVD
ERXQGDU\
 $QXUEDQVWUHDPFRPSULVHVWKHEHGDQGEDQNVDURXQGDVWUHDP
ȵRZLQJWKURXJKDQXUEDQDUHD
 ?QUHODWLRQWRHDFKVFHQDULRZHEHJLQE\FRQVLGHULQJWKHRYHUDOOSULQFLSOHVWKDWVKRXOGJXLGHGHVLJQ
:HJRRQWRFRQVLGHUWKHYDULDEOHVWKDWDUHOLNHO\WRLQȵXHQFHGHVLJQFKRLFHVEHIRUHKLJKOLJKWLQJ
NH\WUDGHR ?V:HFRQFOXGHZLWKDIHZGL ?HUHQWH[HPSODU\GHVLJQVIRUHDFKVFHQDULRLOOXVWUDWLQJ
WKHNH\FKRLFHVWKDWPXVWEHPDGH
11.1  Targeting interventions to address health inequalities 
9XOQHUDEOHFRPPXQLWLHVDQGSHRSOHOLYLQJLQSODFHVZLWKKLJKHUOHYHOVRIGHSULYDWLRQPD\IDFHD
ȆGRXEOHMHRSDUG\ȇWKH\DUHPRUHH[SRVHGWRHQYLURQPHQWDOIDFWRUVWKDWFDQQHJDWLYHO\D ?HFWWKHLU
KHDOWKDQGPRUHVXVFHSWLEOHWRQHJDWLYHKHDOWKRXWFRPHVDVDFRQVHTXHQFHRIWKDWH[SRVXUH
6SDWLDOO\WDUJHWHGDSSURDFKHVWRSODQQLQJFDQKHOSWRDGGUHVVWKHVHLVVXHVE\LGHQWLI\LQJSODFHV
DQG FRPPXQLWLHV WKDW DUH OLNHO\ WR H[SHULHQFH KLJK GHSULYDWLRQ ORZ DFFHVV WR EOXH DQG JUHHQ
HQYLURQPHQWVRUKLJKHUOHYHOVRISROOXWDQWV.HQ\RQDQG3HDUFH
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(YHQZKHUHK\GURORJLFDOFRQVWUDLQWVGRQRWDOORZȵH[LELOLW\LQWKHORFDWLRQRI%* ?GHVLJQFKRLFHV
FDQ HQKDQFHDFFHVV DQGDFFHVVLELOLW\ IRU JURXSVZKRPD\ IHHOSK\VLFDOO\ FXOWXUDOO\RU VRFLDOO\
H[FOXGHGIURPXVLQJEOXHDQGJUHHQVSDFHVWKURXJKWKHIROORZLQJVWUDWHJLHV
 6DIHW\ DQG TXDOLW\ 'HVLJQHUV FDQ FRQVLGHU IDFWRUV WKDW DUH OLNHO\ WR D ?HFW SHUFHSWLRQV RI
VDIHW\LQ%* ?GHVLJQ)RUH[DPSOHWKH\PLJKWLQFOXGHDGGLWLRQDOVDIHW\IHDWXUHVVXFKDVJRRG
OLJKWLQJ DQG HQKDQFHG IHDWXUHV DQG IDFLOLWLHV VXFK DV WRLOHWV ELF\FOH UDFNV FDIHV VLJQDJH
DQG LQIRUPDWLRQ 'HYHORSLQJ PRUH DHVWKHWLFDOO\ SOHDVLQJ HQYLURQPHQWV FDQ DOVR HQKDQFH
SHUFHSWLRQVRITXDOLW\DQGVDIHW\&HULQHWDO)UHHPDQHWDO
 (QVXULQJaccessIRUSHRSOHZLWKGLVDELOLWLHV ?QFOXVLYHJUHHQVSDFHVWUDWHJLHVDUHEHVWSODQQHG
ZLWKDOOSHRSOHLQPLQGDQXQGHUVWDQGLQJRIGL ?HUHQWQHHGVFDQHQVXUHWKDWDVPDQ\SHRSOH
DVSRVVLEOHFDQHQMR\WKHVSDFHUHJDUGOHVVRIDELOLW\6HQVRU\7UXVW
 /RFDOinformationDQGSHRSOH'L ?HUHQWJURXSVPD\EHQHȴWIURPGL ?HUHQWW\SHVRIHQYLURQPHQW
)RUH[DPSOHSHRSOHOLYLQJLQGLVDGYDQWDJHGQHLJKERXUKRRGVPD\EHQHȴWIURPVSHFLȴFW\SHV
RIEXLOWHQYLURQPHQWVXFKDVWKRVHWKDWR ?HUKHDOWKDQGUHFUHDWLRQDOUHVRXUFHVWKDWDUHHDV\
WRDFFHVVRQIRRW.LQJDQG&ODUNH8VLQJORFDOGDWDDQGNQRZOHGJHFDQEHKHOSIXOLQ
JDXJLQJORFDOQHHGVDQGFDQDOVRLQYROYHORFDOFRPPXQLWLHVLQWKHGHVLJQDQGSODQQLQJRI%* ?
LQLWLDWLYHV7KLVDOVRPHDQVWKDWWKHFRQFHUQVRIVSHFLȴFJURXSVFDQEHKHDUGDQGDGGUHVVHG
DWDQHDUO\SKDVHRISODQQLQJ'DO\HWDO ?QYROYLQJORFDOFRPPXQLWLHVLQWKHGHVLJQDQG
SODQQLQJVWDJHRI%* ?WRHQVXUHWKDWWKDWORFDOQHHGVDQGSULRULWLHVPHDQLQJIXOO\VKDSHWKH
GHVLJQLQFUHDVHVWKHSRWHQWLDOIRUVXFKVSDFHVWREHFRPHDUHVRXUFHWKDWEHQHȴWVWKHORFDO
FRPPXQLW\:ROFKHWDO6HQVRU\7UXVW
 $GGLWLRQDOO\FHUWDLQJURXSVPD\EH OHVV LQFOLQHGWRHQJDJHZLWKRXWGRRUHQYLURQPHQWV IRU
FXOWXUDO RU LQGLYLGXDO UHDVRQV 7R VXSSRUW XVH RI VSDFHV DPRQJ WKHVH JURXSV DGGLWLRQDO
FRPSOHPHQWDU\VWUDWHJLHVVXFKDVH[HUFLVHSURPRWLRQSURJUDPPHVPD\EHQHHGHG.HQ\RQ
DVZHOODVVWUXFWXUHGFRPPXQLW\LQYROYHPHQWVXFKDVIRUHVWVFKRROVIRUFKLOGUHQORFDO
ȆIULHQGVRIȇWKHDUHDJURXSVFRPPXQLW\JURXSVSDFHVDQGRWKHUDFWLYLWLHV
11.2  Small-scale BGI
5HFHQW GHYHORSPHQWV LQ WKH ȴHOG RI XUEDQ %* ? KDYH OHG WR D UHQHZHG LQWHUHVW LQ WKH PXOWL
IXQFWLRQDOLW\DQGDVVRFLDWHGEHQHȴWVRIVPDOOVFDOH%* ?VXFKDVFRPPXQLW\JUHHQVSDFHVSRFNHW
SDUNV UDLQJDUGHQVRU WHPSRUDU\ UHFUHDWLRQVSDFHVDORQJVWUHHWV7KH\DUHRIWHQVFDWWHUHG LQ
SDWFKHVRUKLGGHQLQWKHVWUXFWXUHRIWKHFLW\VHUYLQJORFDOSHRSOHGLUHFWO\6XFKVPDOOVFDOH%* ?
PDNHDQLPSRUWDQWFRQWULEXWLRQWRWKHGDLO\OLIHRIXUEDQUHVLGHQWVDQGPHHWSHRSOHȇVIXQFWLRQDO
QHHGV SURYLGLQJ SODFHV IRU OHLVXUH UHOD[DWLRQ DQG VRFLDOLVLQJ 7KXV VPDOOVFDOH %* ? KDYH WKH
SRWHQWLDO WR FRPSOHPHQW WKH KHDOWK LPSDFWV DQG VRFLDO IXQFWLRQV RI ODUJHU VFDOH SURMHFWV DQG
VLWHV0RUHUHFHQWO\UHVHDUFKKDVKHLJKWHQHGDZDUHQHVVRIWKHQHHGIRUFRPPXQLW\SDUWLFLSDWLRQ
DQGHQJDJHPHQW LQ WKHFRSURGXFWLRQRIVPDOOVFDOH%* ?SURMHFWVGHPRQVWUDWLQJKRZWKLVFDQ
HQKDQFHVLWHVDQGSURYLGHRSSRUWXQLWLHVWREXLOGFRPPXQLW\FRKHVLRQ
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 ?QRUGHUWRPD[LPLVHWKHKHDOWKLPSDFWVDQGRXWFRPHVRXWOLQHGLQWKLVUHSRUWZHSURSRVHWKH
IROORZLQJGHVLJQJXLGDQFH
TDEOH'HVLJQJXLGHIRUVPDOOVFDOH%* ?
7\SHVRI%* ? +HDOWKLPSDFWV 'HVLJQJXLGH
Pocket 
parks
1RLVHUHGXFWLRQ  $GGLQJZDWHUIHDWXUHVHJIRXQWDLQVWRSURYLGH
H ?HFWLYHQDWXUDOVRXQGVWRPDVNURDGWUDɝFQRLVH
 $SSO\LQJSODQWLQJVWUDWHJLHVIRUQRLVHUHGXFWLRQHJ
ERUGHULQJDSRFNHWSDUNDORQJDURDGZLWKDQRSWLPLVHG
YHJHWDWLRQEDUULHUHJPKLJKVKUXE]RQHZLWKD
OHQJWKRIPVHH6HFWLRQ
+HDWVWUHVV
UHGXFWLRQ
 'HVLJQLQJDFLUFXODURUSRO\JRQDOVKDSHGSRFNHWSDUNWR
HQKDQFHWKHFRROLQJH ?HFW
 &UHDWLQJPDQ\VKDGHGDUHDVWRERRVW
HYDSRWUDQVSLUDWLRQLQVLGHSRFNHWSDUNV
 $GGLQJZDWHUERGLHVZLWKLQWKHXUEDQJUHHQVSDFHWR
PD[LPLVHWKHFRROLQJH ?HFW
 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJDSSURSULDWHWUHHVDQGVKUXEVZLWKLQSRFNHW
SDUNVWRLPSURYHDLUTXDOLW\VHH6HFWLRQ
 &RPELQLQJDYDULHW\RIGHVLJQVROXWLRQVHJJUHHQ
URRIVJUHHQZDOOVWRUHGXFHDLUSROOXWLRQ
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
 $GGLQJRUQDPHQWDOVWUHHWWUHHVWRFUHDWHFRPIRUWDQG
SOHDVDQWORFDOHQYLURQPHQWVHJ$FHUUXEUXP3UXQXV
Ȇ3LQN3HUIHFWLRQȇ3HRSOHDUHDOVRDWWUDFWHGWRȆȵDWWRSURRI
WUHHVȇHJ$FHUSDOPDWXP&HGUXVOLEDQL3LQXV V\OYHVWULV
 &UHDWLQJPRUHDWWUDFWLYHORFDOHQYLURQPHQWVZLWK
VHDVRQDOSODQWVLQDSRFNHWSDUNHJDPL[WXUHRIQDWLYH
SHUHQQLDOȵRZHUVVKUXEVDQGWUHHV
 $GGLQJZDWHUIHDWXUHVWRSURYLGHDWWUDFWLYHYLHZV
DQGVRXQGVZKLOHFUHDWLQJVSDFHVIRUUHVWRUDWLRQDQG
UHOD[DWLRQ
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RISXEOLFSODFHVHJVHDWLQJUHVWLQJ
DUHDVWRDOORZLQWHUDFWLRQZLWKRWKHUSHRSOHWKURXJK
REVHUYDWLRQFRPPXQLFDWLRQDQGOHLVXUH
 3URPRWLQJPRUHDFWLYHORFDOFRPPXQLW\DQG
QHLJKERXUKRRGLQYROYHPHQWLQPDQDJHPHQWDQG
PDLQWHQDQFH
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
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 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URYLGLQJDYDULHW\RIVRFLDOIDFLOLWLHVIRUWKHXVHDQG
HQMR\PHQWRIWKHDUHDHJSOD\DUHDVIRUFKLOGUHQ
VHDWLQJUHVWLQJIDFLOLWLHV
  ?QWURGXFLQJSURJUDPPHVWRSURPRWHWKHXVHRI
WKHJUHHQVSDFHDQGSK\VLFDODFWLYLW\HJJURZLQJ
YHJHWDEOHV
 (QFRXUDJLQJDFWLYHVXUYHLOODQFHDQGYLVLELOLW\RI
SXEOLFVSDFHVHJLQFUHDVHGOLJKWLQJDQGDFWLYHVWUHHW
IURQWDJHV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
Rain 
gardens
1RLVHUHGXFWLRQ  $GGLQJZDWHUIHDWXUHVHJIRXQWDLQVWRSURYLGH
H ?HFWLYHQDWXUDOVRXQGVWRPDVNURDGWUDɝFQRLVH
 &RPELQLQJSRVVLEOHDSSOLFDWLRQVHJERUGHULQJDSRFNHW
SDUNRUUDLQJDUGHQZLWKDQRSWLPLVHGYHJHWDWLRQEDUULHU
VHH6HFWLRQ
+HDWVWUHVV
UHGXFWLRQ
 &UHDWLQJPDQ\VKDGHGDUHDVWRERRVW
HYDSRWUDQVSLUDWLRQLQVLGHUDLQJDUGHQV
 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJDSSURSULDWHWUHHVDQGVKUXEVZLWKLQSRFNHW
SDUNVWRLPSURYHDLUTXDOLW\VHH6HFWLRQ
 &RPELQLQJDYDULHW\RIGHVLJQVROXWLRQVHJJUHHQ
URRIVJUHHQZDOOVWRUHGXFHDLUSROOXWLRQ
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
 &UHDWLQJPRUHDWWUDFWLYHORFDOHQYLURQPHQWVZLWK
VHDVRQDOSODQWVLQDUDLQJDUGHQHJDPL[WXUHRIQDWLYH
SHUHQQLDOȵRZHUVVKUXEVDQGWUHHV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RIVHDWLQJUHVWLQJIDFLOLWLHVQHDUUDLQ
JDUGHQVWRDOORZLQWHUDFWLRQZLWKRWKHUSHRSOHWKURXJK
REVHUYDWLRQFRPPXQLFDWLRQDQGOHLVXUH
 (QFRXUDJLQJPRUHDFWLYHORFDOFRPPXQLW\DQG
QHLJKERXUKRRGLQYROYHPHQWLQPDQDJHPHQWDQG
PDLQWHQDQFH
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URYLGLQJDYDULHW\RISXEOLFIDFLOLWLHVWRHQFRXUDJHXVH
DQGHQMR\PHQWRIWKHDUHDHJSOD\DUHDVIRUFKLOGUHQ
VHDWLQJUHVWLQJIDFLOLWLHV
  ?QWURGXFLQJSURJUDPPHVWRSURPRWHWKHXVHRI
WKHJUHHQVSDFHDQGSK\VLFDODFWLYLW\HJJURZLQJ
YHJHWDEOHV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
Green roofs 
and green 
walls
1RLVHUHGXFWLRQ  8VLQJJUHHQZDOOVWRDEVRUEWKHVRXQGRIWKHKXPDQ
YRLFHG%DURXQGSXEOLFSODFHVHJUHVWDXUDQWV
KRWHOVRUKLJKVWUHHWVKRSV
+HDWVWUHVV
UHGXFWLRQ
 &RPELQLQJJUHHQURRIVDQGJUHHQZDOOVWRHQKDQFHWKH
KHDWVWUHVVDWWHQXDWLRQLQLQGRRUHQYLURQPHQWV
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 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJSROOXWLRQEXVWLQJWUHHDQGVKUXEVSHFLHVDQ
LQWHQVLYHJUHHQURRIZLWKWUHHVDQGVKUXEVLVPRUH
H ?HFWLYHWKDQDQH[WHQVLYHJUHHQURRIFRYHUHGZLWKORZ
JURZLQJSODQWVLQSURGXFLQJDUHGXFWLRQLQDLUSROOXWLRQ
 5HSODFLQJWKHFXUUHQWXVHRISRO\PHULFJUHHQURRIOD\HUV
ZKLFKUHOHDVHWR[LFVXEVWDQFHVE\UHXVHRIZDVWH
PDWHULDOVWRHQKDQFHVXVWDLQDELOLW\RIJUHHQURRIV
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
  ?QFUHDVLQJFRORXUDQGȵRUDOGLYHUVLW\WRFUHDWHPRUH
DWWUDFWLYHHQYLURQPHQWVZLWKVHDVRQDOSODQWVHJD
PL[WXUHRIORZJURZLQJZLOGȵRZHUVVHGXPVDQGVPDOO
VKUXEV
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RIVHDWLQJUHVWLQJIDFLOLWLHVWRDOORZ
LQWHUDFWLRQZLWKRWKHUSHRSOH
 (QFRXUDJLQJPRUHDFWLYHORFDOFRPPXQLW\DQG
QHLJKERXUKRRGLQYROYHPHQWLQPDQDJHPHQWDQG
PDLQWHQDQFH
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URYLGLQJDYDULHW\RISXEOLFIDFLOLWLHVIRUWKHXVHDQG
HQMR\PHQWRIWKHDUHDHJSOD\DUHDVIRUFKLOGUHQ
JDUGHQIHDWXUHV
  ?QWURGXFLQJSURJUDPPHVWRSURPRWHWKHXVHRIWKH
JUHHQURRIVHJYHJHWDEOHDQGKHUEJDUGHQV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
11.3  Large-scale BGI
7KHDYDLODELOLW\DQGDFFHVVLELOLW\RIJUHHQVSDFHLVSDUWLFXODUO\LPSRUWDQWIRUODUJHVFDOH%* ?ZKLFK
FDQSOD\DUROHLQSK\VLFDODQGPHQWDOKHDOWKH[HUFLVHDQGVRFLDOLQWHUDFWLRQ2IWHQWKHVHODUJH
JUHHQVLWHVDOUHDG\H[LVWEXWFDQEHHQKDQFHGWRR ?HU%* ? WKDWDFKLHYHVZDWHUJRDOVEXWDOVR
SURPRWHVORFDOKHDOWKDQGZHOOEHLQJ6RPHWLPHVGHUHOLFWVLWHVRUQHZGHYHORSPHQWVDOVRR ?HUWKH
RSSRUWXQLW\WRFUHDWHFRPSOHWHO\QHZODUJHVFDOH%* ?
7KHEHQHȴWVRIDOOODUJHVFDOH%* ?DUHPD[LPLVHGLI
 They areFORVHWRDUHDVRIGHSULYDWLRQHQDEOLQJHDV\DFFHVVIRUORFDOSHRSOHDQGLQFOXGHD
UDQJHRIIDFLOLWLHVHJZDONLQJWUDLOV
 The spacesDUHSURWHFWHGDQGPDQDJHGFDUHIXOO\VRWKDWWKH\SURYLGHERWKHFRORJLFDOYDOXH
DQGKLJKTXDOLW\QDWXUDOH[SHULHQFHV&DUHQHHGVWREHWDNHQQRWWRFRPSURPLVHWKHSRVLWLYH
KHDOWKEHQHȴWVWKDWJUHHQVSDFHVR ?HUWRXUEDQUHVLGHQWV
 They achieve QDWXUDOQHVV ZLWKRXW FRPSURPLVLQJ VDIHW\ DQG VHFXULW\ 7KRXJKW QHHGV WR EH
JLYHQWRXVHVLJKWOLQHVDQGSURYLVLRQRIDYDULHW\RIVSDFHVVRWKDWSHRSOHFDQHQMR\WKH%* ?
ZLWKRXWIHDU
 /RFDOresidentsDUHLQYROYHGIURPWKHGHVLJQDQGSODQQLQJVWDJHV
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 ?QRUGHUWRPD[LPLVHWKHKHDOWKLPSDFWVDQGRXWFRPHVRXWOLQHGLQWKLVUHSRUWZHSURSRVHWKH
IROORZLQJGHVLJQJXLGDQFH
TDEOH'HVLJQJXLGHIRUODUJHVFDOH%* ?
7\SHVRI%* ? +HDOWKLPSDFWV 'HVLJQJXLGH
Urban 
woodland
1RLVHUHGXFWLRQ )ROORZLQJH ?HFWLYHSODQWLQJVWUDWHJLHVIRUQRLVHUHGXFWLRQ
VHH6HFWLRQ
 )RUDPGHHSYHJHWDWLRQDUHDVLJQLȴFDQWQRLVH
UHGXFWLRQLVSUHGLFWHGWRRFFXUZLWKDWUHHVSDFLQJRI
OHVVWKDQPDQGDWUHHVWHPGLDPHWHURIPRUHWKDQ
P
 $PKLJKVKUXE]RQHZLWKDOHQJWKRIPSURYLGHV
H ?HFWLYHURDGWUDɝFQRLVHUHGXFWLRQ
+HDWVWUHVV
UHGXFWLRQ
 &RQVLGHULQJWUHHVSHFLHVZLWKDOHDIDUHDGHQVLW\/$'
DQGKLJKUDWHVRIWUDQVSLUDWLRQHJ&RU\OXVFROXUQDDQG
7LOLDFRUGDWDWKHVKDGLQJH ?HFWVRIWUHHVDQGRWKHUWDOOHU
YHJHWDWLRQDORQJZLWKLQFUHDVHGHYDSRWUDQVSLUDWLRQ(7
DSSHDUWRFRQWULEXWHWRFRROLQJH ?HFWV
 $GGLQJZDWHUERGLHVZLWKLQWKHXUEDQJUHHQVSDFHWR
PD[LPLVHWKHFRROLQJH ?HFW
 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJFORVHWRSROOXWLRQVRXUFHVJHQHUDWHVDGGLWLRQDO
DLUSROOXWLRQDEVRUSWLRQEHQHȴWV
 6HOHFWLQJVSHFLȴFHYHUJUHHQWUHHVSHFLHVZLWKVPDOOHU
OHDYHVKDLUVZD[HVRUVWLFN\DQGURXJKVXUIDFHV
PD[LPLVHVUHPRYDORISDUWLFXODWHVHJSLQHWUHHV
 3ODQWLQJHYHUJUHHQVKUXEVSHFLHVFDQFDSWXUHKLJKHU
TXDQWLWLHVRISROOXWDQWVHVSHFLDOO\GXULQJWKHZLQWHU
VHDVRQZKHQWKHFRQFHQWUDWLRQRIDLUSROOXWDQWVLV
JHQHUDOO\KLJKHU
 &RQVLGHULQJWKHWUHHOLIHH[SHFWDQF\\RXQJDQG
VPDOOHUWUHHVRIWKHVDPHVSHFLHVDUHPRUHH ?HFWLYH
DWUHPRYLQJSROOXWDQWSDUWLFOHVGXHWRWKHLUJUHDWHU
IROLDJHGHQVLWLHVFRPSDUHGWRPXFKODUJHUPDWXUH
VSHFLPHQV6HOHFWLQJVSHFLHVZLWKORZWRPRGHUDWH
SROOHQSURGXFWLRQDQGLQFUHDVLQJSODQWELRGLYHUVLW\WR
FRQWURODLUTXDOLW\
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
 5HGXFLQJQHJDWLYHSHUFHSWLRQVRIZRRGODQGHJDQ
LQFUHDVHGXVHRILQIRUPDWLRQVLJQVPDSVDQGOLJKWVFDQ
HQFRXUDJHYLVLWRUFRQȴGHQFHDVSHRSOHFDQIHHOWUDSSHG
DQGWKUHDWHQHGRWKHUZLVH
 2 ?HULQJDYDULHW\RIVSDFHVDQGYHJHWDWLRQW\SHV
WRDOORZSHRSOHWRHQMR\WKHZRRGODQGZLWKRXW
FRPSURPLVLQJWKHLUSHUVRQDOVDIHW\RUVHFXULW\HJ
DGRSWLQJDZRRGSDVWXUHDSSURDFK
 $GGLQJZDWHUIHDWXUHVWRSURYLGHDWWUDFWLYHYLHZVDQG
VRXQGVRIZDWHUZKLOHFUHDWLQJVSDFHVIRUUHVWRUDWLRQ
DQGUHOD[DWLRQ
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
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 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RISXEOLFSODFHVWRDOORZVRFLDO
LQWHUDFWLRQWKURXJKREVHUYDWLRQFRPPXQLFDWLRQDQG
OHLVXUH
 0D[LPLVLQJWKHRSSRUWXQLWLHVIRUORFDOSHRSOHWRWDNH
DQDFWLYHUROHLQWKHPDQDJHPHQWDQGGHYHORSPHQWRI
ODUJHVFDOH%* ?
 2 ?HULQJDUDQJHRIHQYLURQPHQWDOYROXQWHHU
RSSRUWXQLWLHVWRVXLWSDUWLFLSDQWVȇDJHVLQWHUHVWVDQG
DELOLWLHV
 (QFRXUDJLQJLQYROYHPHQWWKURXJKORFDOVRFLDO
FDPSDLJQV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
SK\VLFDODFWLYLW\
  ?QFUHDVLQJDFFHVVWRZRRGODQGVWRHQFRXUDJHWKHXVHRI
LQIRUPDODFWLYLWLHVVXFKDVMRJJLQJGRJZDONLQJSLFQLFV
DQGWDONLQJZLWKQHLJKERXUV
 2 ?HULQJDYDULHW\RIIDFLOLWLHVHJZDONLQJWUDLOVȴWQHVV
HTXLSPHQWELNHUDFNVVHDWLQJDQGUHVWLQJDUHDVSLFWXUH
WUDLOVIRUFKLOGUHQWRIROORZIRUGL ?HUHQWUHFUHDWLRQDO
XVHUVDQGDFWLYLWLHV
 *LYLQJPRUHRSSRUWXQLWLHVWRH[SORUHZRRGODQGVXFK
DVGL ?HUHQWVL]HVRIVSDFHIXQFWLRQVH[SHULHQFHVRSHQ
YLHZVHQVHVRIHQFORVXUHDQGYHJHWDWLRQW\SHV
 'HVLJQLQJWKHVLWHWRLPSURYHVDIHW\DQGVXUYHLOODQFH
HJFOHDUVLJKWOLQHVWRHQWUDQFHVDQGH[LWVLQFUHDVHG
OLJKWLQJ
  ?PSURYLQJDFFHVVIRUPRVWSHRSOHHVSHFLDOO\WKRVHZLWK
PRELOLW\DQGVHQVRU\LPSDLUPHQWVHJQRVWHSVKLJKHU
WKDQPPSDWKVDWOHDVWPZLGHSDWKJUDGLHQW
RIQRPRUHWKDQUHVWLQJSODFHVHYHU\PDV
DGYLVHGLQWKH%ULWLVK6WDQGDUGV
 3URYLGLQJIDFLOLWLHVSURJUDPPHVWRHQFRXUDJHSHRSOH
ZLWKGLVDELOLWLHVWRXVHWKHVLWHHJDQHZWRXFKWUDLOVIRU
YLVXDOO\LPSDLUHGSHRSOH
 (QFRXUDJLQJLQYROYHPHQWWKURXJKORFDOVRFLDO
FDPSDLJQV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
Parks 1RLVHUHGXFWLRQ  $SSO\LQJSODQWLQJVWUDWHJLHVIRUQRLVHUHGXFWLRQHJ
ERUGHULQJDSDUNDORQJDURDGZLWKDQRSWLPLVHG
YHJHWDWLRQEDUULHUHJDPKLJKVKUXE]RQHZLWKD
OHQJWKRIPVHH6HFWLRQ
 $GGLQJZDWHUIHDWXUHVHJIRXQWDLQVWRSURYLGH
H ?HFWLYHQDWXUDOVRXQGVWRPDVNURDGWUDɝFQRLVH
+HDWVWUHVV
UHGXFWLRQ
 &RQVLGHULQJWUHHVSHFLHVZLWKDKLJKOHDIDUHDGHQVLW\
/$'DQGKLJKUDWHVRIWUDQVSLUDWLRQHJ&RU\OXV
FROXUQD and 7LOLDFRUGDWDVKDGLQJH ?HFWVRIWUHHV
DQGRWKHUWDOOHUYHJHWDWLRQDORQJZLWKLQFUHDVHG
HYDSRWUDQVSLUDWLRQ(7DSSHDUWRFRQWULEXWHWRFRROLQJ
H ?HFWV
 $GGLQJZDWHUERGLHVZLWKLQWKHXUEDQJUHHQVSDFHWR
PD[LPLVHWKHFRROLQJH ?HFW
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 ?PSURYHGDLU
TXDOLW\
 6HOHFWLQJVSHFLȴFHYHUJUHHQWUHHVSHFLHVZLWKVPDOOHU
OHDYHVKDLUVZD[HVRUVWLFN\DQGURXJKVXUIDFHVWR
PD[LPLVHUHPRYDORISDUWLFXODWHV
 3ODQWLQJHYHUJUHHQVKUXEVSHFLHVWRFDSWXUHKLJKHU
TXDQWLWLHVRISROOXWDQWVHVSHFLDOO\GXULQJWKHZLQWHU
VHDVRQZKHQWKHFRQFHQWUDWLRQRIDLUSROOXWDQWVLV
JHQHUDOO\KLJKHU
 &RQVLGHULQJWKHWUHHOLIHH[SHFWDQF\\RXQJDQG
VPDOOHUWUHHVRIWKHVDPHVSHFLHVDUHPRUHH ?HFWLYHDW
UHPRYLQJSROOXWDQWSDUWLFOHVGXHWRWKHLUJUHDWHUIROLDJH
GHQVLWLHVFRPSDUHGWRPXFKODUJHUPDWXUHVSHFLPHQV
 6HOHFWLQJVSHFLHVZLWKORZWRPRGHUDWHSROOHQ
SURGXFWLRQDQGLQFUHDVLQJSODQWELRGLYHUVLW\WRFRQWURO
DLUTXDOLW\
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
 5HGXFLQJQHJDWLYHSHUFHSWLRQVRISXEOLFVSDFHHJJRRG
OLJKWLQJHDV\WRUHDGVLJQVDQGPDSV
  ?QFUHDVLQJELRGLYHUVLW\HJLQFUHDVLQJȵRUDOGLYHUVLW\
YHJHWDWLRQFRYHUDQGSODQWȵRZHUDEXQGDQFHSODQW
ULFKQHVVELUGULFKQHVVDQGKDELWDWGLYHUVLW\WRHQKDQFH
WKHSV\FKRORJLFDOEHQHȴWVJDLQHGIURPYLVLWLQJJUHHQ
VSDFH
 $GGLQJZDWHUIHDWXUHVWRSURYLGHDWWUDFWLYHYLHZVDQG
VRXQGVRIZDWHUZKLOHFUHDWLQJVSDFHVIRUUHVWRUDWLRQ
DQGUHOD[DWLRQ
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 ([SORULQJRSSRUWXQLWLHVWRHQFRXUDJHSHRSOHWR
FRQJUHJDWHLQDUHDVRIJUHHQVSDFHVXFKDVVHDWVWKDW
SHRSOHFDQDUUDQJHWKHPVHOYHVERDUGJDPHVDUHDVRU
DUWVPDUNHWV
 0D[LPLVLQJWKHRSSRUWXQLWLHVIRUORFDOSHRSOHWRWDNHDQ
DFWLYHUROHLQGHVLJQPDQDJHPHQWDQGGHYHORSPHQW
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 2 ?HULQJDYDULHW\RIIDFLOLWLHVHJZDONLQJWUDLOVȴWQHVV
HTXLSPHQWELNHUDFNVVHDWLQJDQGUHVWLQJDUHDVSLFWXUH
WUDLOVIRUFKLOGUHQWRIROORZIRUGL ?HUHQWUHFUHDWLRQDO
XVHUVDQGDFWLYLWLHV
 3URYLGLQJRSSRUWXQLWLHVIRUH[HUFLVHDQGVWLPXODWLRQLQ
JUHHQVSDFHVXFKDVGL ?HUHQWVL]HVRIVSDFHIXQFWLRQV
H[SHULHQFHVRSHQYLHZVHQVHVRIHQFORVXUHDQG
YHJHWDWLRQW\SHV
 'HVLJQLQJWKHVLWHWRLPSURYHVDIHW\DQGVXUYHLOODQFH
HJFOHDUVLJKWOLQHVWRHQWUDQFHVDQGH[LWVLQFUHDVHG
OLJKWLQJ
  ?PSURYLQJDFFHVVHVSHFLDOO\IRUWKRVHZLWKPRELOLW\DQG
VHQVRU\LPSDLUPHQWVE\IROORZLQJVWDQGDUGVHJQR
VWHSVKLJKHUWKDQPPSDWKVDWOHDVWPZLGHSDWK
JUDGLHQWRIQRPRUHWKDQUHVWLQJSODFHVHYHU\
PDVDGYLVHGLQWKH%ULWLVK6WDQGDUGV
 3URYLGLQJIDFLOLWLHVSURJUDPPHVWRHQFRXUDJHSHRSOH
ZLWKGLVDELOLWLHVWRXVHWKHVLWHHJDQHZWRXFKWUDLOIRU
YLVXDOO\LPSDLUHGSHRSOH
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
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Ponds and 
wetlands
1RLVHUHGXFWLRQ  (QKDQFLQJQRLVHUHGXFWLRQE\LQVWDOOLQJPRYLQJZDWHU
IHDWXUHVHJDZDWHUIDOORUFDVFDGLQJVWUHDPȵRZV
 3ODQWLQJYHJHWDWLRQEDUULHUVDORQJVLGHSRQGVDQG
ZHWODQGVWRHQKDQFHQRLVHUHGXFWLRQVHH6HFWLRQ
+HDWVWUHVV
UHGXFWLRQ
 3ODQWLQJVXLWDEOHWUHHVDORQJSRQGVDQGZHWODQGVWR
PD[LPLVHWKHKHDWVWUHVVUHGXFWLRQH ?HFWVHH6HFWLRQ

 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJVXLWDEOHWUHHVDQGKHGJHURZVWRLPSURYHDLU
TXDOLW\VHH6HFWLRQ
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
  ?QFUHDVLQJELRGLYHUVLW\HJFRORXUDQGȵRUDOGLYHUVLW\
KLJKYHJHWDWLRQFRYHUDQGSODQWȵRZHUDEXQGDQFH
SODQWULFKQHVVELUGULFKQHVVDQGKDELWDWGLYHUVLW\WR
HQKDQFHWKHSV\FKRORJLFDOEHQHȴWVJDLQHGIURPYLVLWLQJ
JUHHQVSDFH
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RISXEOLFSODFHVHJVHDWLQJUHVWLQJ
DUHDVWRDOORZLQWHUDFWLRQZLWKRWKHUSHRSOHWKURXJK
REVHUYDWLRQFRPPXQLFDWLRQDQGOHLVXUH
 (QFRXUDJLQJPRUHDFWLYHORFDOFRPPXQLW\DQG
QHLJKERXUKRRGLQYROYHPHQWLQPDQDJHPHQWDQG
PDLQWHQDQFH
 2 ?HULQJDUDQJHRIHQYLURQPHQWDOYROXQWHHU
RSSRUWXQLWLHVWRVXLWSDUWLFLSDQWVȇDJHVLQWHUHVWVDQG
DELOLWLHV
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URYLGLQJIDFLOLWLHVIRULQIRUPDODFWLYLWLHVHJZDONLQJ
WUDLOVELNHUDFNVȴWQHVVHTXLSPHQWJD]HERVDURXQGD
SRQGRUZHWODQGDQGRSSRUWXQLWLHVIRUSRQGGLSSLQJ
  ?PSURYLQJDFFHVVHVSHFLDOO\WKRVHZLWKPRELOLW\DQG
VHQVRU\LPSDLUPHQWVE\IROORZLQJVWDQGDUGVHJQR
VWHSVKLJKHUWKDQPPSDWKVDWOHDVWPZLGHSDWK
JUDGLHQWRIQRPRUHWKDQUHVWLQJSODFHVHYHU\
PDVDGYLVHGLQWKH%ULWLVK6WDQGDUGV
 'HVLJQLQJWKHVLWHWRLPSURYHVDIHW\DQGVXUYHLOODQFH
HJFOHDUVLJKWOLQHVWRHQWUDQFHDQGH[LWVLQFUHDVHG
OLJKWLQJ
 &RPPXQLW\LQYROYHPHQWLQGHVLJQDQGSODQQLQJ
11.4  Linear BGI
/LQHDU %* ? FDQ EH XVHG WR FRQQHFW JUHHQ DUHDV FUHDWLQJ FRUULGRUV IRU WKH PRYHPHQW RI ERWK
ZLOGOLIHDQGSHRSOH WKURXJKDQXUEDQDUHD([DPSOHV LQFOXGHURZVRIVWUHHW WUHHVKHGJHURZV
DQGXUEDQVWUHDPV/LQHDU%* ?FDQ LPSURYHDFFHVVEHWZHHQGL ?HUHQWJUHHQVSDFHVZLWKLQ WKH
FLW\RUEHWZHHQJUHHQVSDFHVLQWKHFLW\DQGWKHVXUURXQGLQJFRXQWU\VLGH ?WR ?HUVRSSRUWXQLWLHV
WR GHYHORSEOXHJUHHQ URXWHV IRU ZDONLQJDQG F\FOLQJ ZKLFKFRQWULEXWH WRZDUGV D KHDOWK\DQG
VXVWDLQDEOHWUDQVSRUWSODQ
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 ?QRUGHUWRPD[LPLVHKHDOWKLPSDFWVDQGRXWFRPHVZHDUHSURSRVLQJWRDGRSWWKHIROORZLQJW\SHV
RIOLQHDU%* ?
7DEOH'HVLJQJXLGHIRUOLQHDU%* ?
7\SHVRI%* ? +HDOWKLPSDFWV 'HVLJQJXLGH
Street 
trees and 
hedgerows
1RLVHUHGXFWLRQ )ROORZLQJH ?HFWLYHSODQWLQJVWUDWHJLHVIRUQRLVHUHGXFWLRQ
VHH6HFWLRQ
 $YHJHWDWLRQEHOWPRUHWKDQPZLGHQH[WWRDURDG
H ?HFWLYHO\UHGXFHVWUDɝFQRLVH
 $PGHSWKRIURDGVLGHYHJHWDWLRQUHGXFHVWUDɝF
QRLVH
 7KHLGHDOUDWLRRIQRLVHVRXUFHKHLJKWWRWUHHKHLJKWLV
ZLWKLQDVKRUWGLVWDQFHRIWKHQRLVHVRXUFH
+HDWVWUHVV
UHGXFWLRQ
 &RQVLGHULQJWDOOYHJHWDWLRQDQGWUHHVSHFLHVZLWKDKLJK
OHDIDUHDGHQVLW\/$'DQGKLJKUDWHVRIWUDQVSLUDWLRQ
HJ&RU\OXVFROXUQD and 7LOLDFRUGDWDWRPD[LPLVH
VKDGLQJH ?HFWVDQGHYDSRWUDQVSLUDWLRQ(7&RPELQLQJD
YDULHW\RIGHVLJQVROXWLRQVHJJUHHQURRIVJUHHQZDOOV
WRPD[LPLVHKHDWVWUHVVUHGXFWLRQ
 ?PSURYHGDLU
TXDOLW\
 6HOHFWLQJVSHFLȴFHYHUJUHHQWUHHVSHFLHVZLWKVPDOOHU
OHDYHVKDLUVZD[HVRUVWLFN\DQGURXJKVXUIDFHVWR
PD[LPLVHUHPRYDORISDUWLFXODWHV
 3ODQWLQJHYHUJUHHQVKUXEVSHFLHVWRFDSWXUHKLJKHU
TXDQWLWLHVRISROOXWDQWVHVSHFLDOO\GXULQJWKHZLQWHU
VHDVRQZKHQWKHFRQFHQWUDWLRQRIDLUSROOXWDQWVLV
JHQHUDOO\KLJKHU
 6HOHFWLQJVSHFLHVZLWKORZWRPRGHUDWHSROOHQ
SURGXFWLRQDQGLQFUHDVLQJSODQWELRGLYHUVLW\WRFRQWURO
DLUTXDOLW\
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
 $GGLQJRUQDPHQWDOVWUHHWWUHHVWRFUHDWHDQDWWUDFWLYH
ORFDOHQYLURQPHQWHJ*LQNJRELOREDand.RHOUHXWHULD
SDQLFXODWD
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 /LQNLQJVPDOOSRFNHWSDUNVRUSXEOLFDUHDVWRSURYLGH
JUHDWHURSSRUWXQLWLHVIRUVRFLDOHQJDJHPHQWZLWK
QHLJKERXUV
 0D[LPLVLQJWKHRSSRUWXQLWLHVIRUORFDOSHRSOHWRWDNH
DQDFWLYHUROHLQPDQDJHPHQWDQGGHYHORSPHQWRIORFDO
%* ?
 (QFRXUDJLQJFRPPXQLW\LQYROYHPHQWWKURXJKVRFLDO
FDPSDLJQV
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URPRWLQJFRQQHFWLYLW\EHWZHHQ%* ?VHJLQWHJUDWLQJ
WKHPZLWKH[LVWLQJZDONLQJDQGF\FOHQHWZRUNV
 (QFRXUDJLQJDFWLYHVXUYHLOODQFHRIDQGJRRGYLVLELOLW\
ZLWKLQSXEOLFVSDFHVHJLQFUHDVHGOLJKWLQJDQGDFWLYH
VWUHHWIURQWDJHV
 (QFRXUDJLQJFRPPXQLW\LQYROYHPHQWWKURXJKVRFLDO
FDPSDLJQV

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Urban 
stream
1RLVHUHGXFWLRQ  (QKDQFLQJWKHPDVNLQJH ?HFWVRIZDWHUVRXQGVIRU
QRLVHUHGXFWLRQE\FUHDWLQJPRYLQJZDWHUIHDWXUHVHJ
LQVWDOOLQJDZDWHUIDOORUFDVFDGLQJVWUHDPȵRZV
 3ODQWLQJYHJHWDWLRQEDUULHUVDORQJVLGHDVWUHDPWR
HQKDQFHQRLVHUHGXFWLRQVHH6HFWLRQ
+HDWVWUHVV
UHGXFWLRQ
 3ODQWLQJVXLWDEOHWUHHVDQGVKUXEVDORQJDVWUHDPWR
PD[LPLVHWKHKHDWVWUHVVUHGXFWLRQH ?HFWVHH6HFWLRQ

 ?PSURYHGDLU
TXDOLW\
 3ODQWLQJVXLWDEOHWUHHVDQGVKUXEVDORQJDVWUHDPWR
PD[LPLVHLPSURYHPHQWVLQDLUTXDOLW\VHH6HFWLRQ
5HVWRUDWLYHDQG
VWUHVVUHGXFLQJ
environment
  ?QFUHDVLQJELRGLYHUVLW\HJKLJKYHJHWDWLRQFRYHUDQG
SODQWȵRZHUDEXQGDQFHSODQWULFKQHVVELUGULFKQHVV
DQGKDELWDWGLYHUVLW\WRHQKDQFHWKHSV\FKRORJLFDO
EHQHȴWVRIYLVLWLQJJUHHQVSDFH
 (QFRXUDJLQJFRPPXQLW\LQYROYHPHQWWKURXJKVRFLDO
FDPSDLJQV
 ?QFUHDVHG
VRFLDO
interaction and 
cohesion
 3URYLGLQJDYDULHW\RISXEOLFSODFHVHJVHDWLQJUHVWLQJ
DUHDVWRDOORZLQWHUDFWLRQZLWKRWKHUSHRSOHWKURXJK
REVHUYDWLRQFRPPXQLFDWLRQDQGOHLVXUH
 0D[LPLVLQJWKHRSSRUWXQLW\IRUORFDOSHRSOHWRWDNHDQ
DFWLYHUROHLQWKHPDQDJHPHQWDQGGHYHORSPHQWRI%* ?
 2 ?HULQJDUDQJHRIHQYLURQPHQWDOYROXQWHHU
RSSRUWXQLWLHVWRVXLWSDUWLFLSDQWVȇDJHVLQWHUHVWVDQG
DELOLWLHV
 (QFRXUDJLQJFRPPXQLW\LQYROYHPHQWWKURXJKVRFLDO
FDPSDLJQV
 ?QFUHDVHG
SK\VLFDODFWLYLW\
 3URYLGLQJDYDULHW\RIIDFLOLWLHVIRUWKHXVHDQG
HQMR\PHQWRIWKHDUHDHJOLJKWVVWHSSLQJVWRQHV
ERDUGZDONVDQGRWKHUZDWHUIURQWDWWUDFWLRQV
 3URPRWLQJFRQQHFWLYLW\EHWZHHQ%* ?VHJLQWHJUDWLQJ
ZLWKH[LVWLQJZDONLQJDQGF\FOHQHWZRUNV
 'HVLJQLQJWKHVLWHWRLPSURYHVDIHW\DQGVXUYHLOODQFH
HJFOHDUVLJKWOLQHVWRHQWUDQFHDQGH[LWVLQFUHDVHG
OLJKWLQJ
 (QFRXUDJLQJFRPPXQLW\LQYROYHPHQWWKURXJKVRFLDO
FDPSDLJQV
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12. Conclusion
%* ?R ?HUVDXQLTXHRSSRUWXQLW\WRFUHDWHLQIUDVWUXFWXUHZKLFKXQLWHVHQYLURQPHQWDOKHDOWKDQG
VRFLDOEHQHȴWV7KLVUHSRUWKDVVXPPDULVHGWKHZD\VLQZKLFK%* ?FDQVXSSRUWKHDOWKDQGZHOOEHLQJ
RXWFRPHVIRUWKHFRPPXQLWLHVZKRKRVWWKHP%\UHYLHZLQJHYLGHQFHIURPUHFHQWUHVHDUFKZH
KDYHVRXJKWWRFUHDWHDQDXWKRULWDWLYHDQGDFFHVVLEOHUHIHUHQFHUHSRUWWKDWVXPPDULVHVERWKWKH
SRWHQWLDO KHDOWK DQG ZHOOEHLQJ EHQHȴWV RI %* ? DQG WKH GHVLJQ FRQVLGHUDWLRQV WKDW WKHVH UDLVH
2XUNH\JRDOKDVEHHQWRVKRZKRZWKHLQFOXVLRQORFDWLRQDQGGHVLJQRI%* ?FDQEHDWWHQWLYHWR
ORFDOKHDOWKDQGZHOOEHLQJRXWFRPHVZLWKRXWFRPSURPLVLQJ WKHGHOLYHU\RIGRZQVWUHDPZDWHU
VHUYLFHV2XUVXPPDU\VXJJHVWVWKDWODUJHVFDOHVPDOOVFDOHDQGOLQHDU%* ?LQWHUYHQWLRQVFDQDOO
SOD\DUROHLQSURPRWLQJSK\VLFDODQGPHQWDOKHDOWKDQGZHOOEHLQJ
6HFWLRQV  GHPRQVWUDWHG WKDW JUHHQ VSDFH R ?HUHG E\ %* ? KDV D YDULHW\RI KHDOWKUHOHYDQW
LPSDFWV&OHDUHYLGHQFHZDVKLJKOLJKWHG LQUHODWLRQWRVL[ LPSDFWVQRLVHUHGXFWLRQKHDWVWUHVV
UHGXFWLRQLPSURYHGDLUTXDOLW\VWUHVVUHGXFWLRQDQGFRJQLWLYHUHVWRUDWLRQGHFUHDVHGORQHOLQHVV
DQG HQKDQFHG VRFLDO LQWHUDFWLRQ DQG LQFUHDVHG SK\VLFDO DFWLYLW\ :KLOH WKH IRUPHU WKUHH DUH
DFKLHYHG E\ DOO %* ? UHJDUGOHVV RI VFDOH RU DFFHVV WKH UHVWRUDWLYH VRFLDO DQG SK\VLFDO H[HUFLVH
EHQHȴWVDUHPRUHGHSHQGHQWRQDFFHVVDQGGHVLJQ
6HFWLRQVKRZHGHYLGHQFHRIDVVRFLDWLRQVEHWZHHQJUHHQVSDFHDQGLPSURYHGKHDOWKRXWFRPHV
LQFOXGLQJ LPSURYHG PHQWDO KHDOWK DQG ZHOOEHLQJ UHGXFHG SK\VLFDO LOOQHVV UHGXFHG PRUWDOLW\
LPSURYHGELUWKRXWFRPHVDQGKHDOWKLHUERG\ZHLJKWV
6HFWLRQORRNHGDWTXHVWLRQVRIGHVLJQVXJJHVWLQJWKHEHQHȴWVRIGL ?HUHQWRSWLRQVLQSURGXFLQJ
HQKDQFHGKHDOWKDQGZHOOEHLQJEHQHȴWV
7KURXJKRXWWKLVUHSRUW EXWSDUWLFXODUO\ LQ6HFWLRQVDQGVXEVHFWLRQVDQGZHKDYH
DUJXHGWKDW%* ?UHSUHVHQWVDVLJQLȴFDQWRSSRUWXQLW\WRLQWHUYHQHPHDQLQJIXOO\LQRUGHUWRUHGXFH
VRFLDODQGKHDOWKLQHTXDOLWLHV7DUJHWLQJ%* ?UHODWHGLQWHUYHQWLRQVWRLPSURYHKHDOWKDQGZHOOEHLQJ
FDQPDNHDVLJQLȴFDQWGL ?HUHQFHWRWKHPRVWYXOQHUDEOHFRPPXQLWLHV%* ?R ?HUVWKHFKDQFHWR
FRQYHUWWKHȆGRXEOHMHRSDUG\ȇRIVRFLDOGHSULYDWLRQDQGKHDOWKLQHTXDOLWLHVLQWRDYLUWXRXVSDLULQJ
EHWZHHQHQYLURQPHQWDOO\IRFXVHGDQGKHDOWKIRFXVHGLPSURYHPHQWV
7KHGHYHORSPHQWRIWKLVUHSRUWKDVDOVRKLJKOLJKWHGVRPHJDSVLQUHODWLRQWRH[LVWLQJNQRZOHGJH
:KLOHWKHVHJDSVSRLQWWRVRPHLPSRUWDQWDUHDVIRUIXUWKHUUHVHDUFKWKH\GRQRWWDNHDZD\IURP
WKHRYHUZKHOPLQJZHLJKWRIHYLGHQFHVKRZLQJWKDW%* ?FDQR ?HUV\QHUJLVWLFEHQHȴWVDGGUHVVLQJ
ERWKZDWHUULVNVIURPFOLPDWHFKDQJHDQGDLGLQJSXEOLFKHDOWKDQGZHOOEHLQJ
 5HVHDUFKRQWKHLPSDFWVRIODUJHJUHHQVSDFHVOLNHSDUNVLVPRUHH[WHQVLYHWKDQUHVHDUFKRQ
VPDOOHUJUHHQIHDWXUHV)RUH[DPSOHKRZGRHVDFFHVVWRPXOWLSOHVPDOOJUHHQIHDWXUHVZLWKLQ
DQHLJKERXUKRRGFRPSDUHWRDQRWKHUZLVHȆJUH\ȇQHLJKERXUKRRG"0RUHH[WHQVLYHHYLGHQFH
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DERXWWKHVHVPDOOHUJUHHQIHDWXUHVFRXOGEHSDUWLFXODUO\XVHIXODVPDQ\RIWKHRSSRUWXQLWLHV
IRUXUEDQ%* ?RFFXULQGLVSHUVHGPLFURSURMHFWV
 :KLOHtheFXUUHQWOLWHUDWXUHSRLQWVWRRYHUDOODVVRFLDWLRQVLWGRHVQRWGL ?HUHQWLDWHVXɝFLHQWO\
EHWZHHQWKHZD\VLQZKLFKGL ?HUHQWW\SHVRI%* ?DUHOLNHO\WRLPSDFWRQKHDOWKDQGZHOOEHLQJ
7KHSURFHVVHVRIORFDWLQJDQGGHVLJQLQJ%* ?ZRXOGEHEHWWHULQIRUPHGLIZHXQGHUVWRRGKRZ
ZHOOEHLQJLVLPSDFWHGE\
  WKHVFDOHRI%* ?
  GL ?HUHQWFRPSRQHQWVFUHDWLQJGL ?HUHQWTXDOLWLHVRI%* ?IRUH[DPSOHLQFOXVLRQRIYLVLEOHȆZHWȇ
IHDWXUHVVXFKDVSRQGVRUUDLQJDUGHQVDQG
  WKHGLYHUVLW\RIGL ?HUHQW%* ?IHDWXUHVZLWKLQDJUHHQVSDFHRUQHLJKERXUKRRG
%\wayRILOOXVWUDWLRQRQHRIRXUUHDGHUVKLJKOLJKWHGKRZLWZRXOGEHXVHIXOWRGUDZRQ(ZHUW
DQG&KDQJȇVPHWKRGVRIPHDVXULQJVWUHVVPDUNHUVDPRQJYLVLWRUVWRGL ?HUHQWVSDFHV
WRVXSSRUWDQLQYHVWLJDWLRQRIWKHLPSDFWVRIDVHPLQDWXUDOHQYLURQPHQWVXFKDVDVWUHHWZLWK
UDLQJDUGHQV
 There LVVRPHDPELJXLW\DERXWKRZWKHEHQHȴWVRIDFFHVV WRJUHHQVSDFHEDODQFHDJDLQVW
LVVXHVRIXUEDQDQGUXUDO LVRODWLRQ:KLOHVRPHVWXGLHVSRLQW WR WKHDGYDQWDJHVRIJUHDWHU
DFFHVV WRJUHHQVSDFHDV LI WKLVZHUHD OLQHDU UHODWLRQVKLSRWKHUVVXJJHVW WKDW WKHRSWLPDO
EDODQFHLV ȆYDULDEOHȇZLWKDFRPELQDWLRQRIJUHHQVSDFHDQGXUEDQGHVWLQDWLRQV:HVXJJHVW
WKDWVXFKIDFWRUVDUHDOVROLNHO\WREHFXOWXUDOO\DQGLQIUDVWUXFWXUDOO\VSHFLȴFHJLVRODWLRQLV
PRUHLQWHQVHLI\RXKDYHQRDFFHVVWRWUDQVSRUWEXWIXUWKHUUHVHDUFKLVUHTXLUHGWRH[SDQG
RQWKHQDWXUHRIWKHVHUHODWLRQVKLSV
7RPD[LPLVHWKHEHQHȴWVRI%* ?LWZLOOEHQHFHVVDU\IRUSURIHVVLRQDOVLQWKHȴHOGVRIZDWHUSXEOLF
KHDOWKDQGWKHEXLOWHQYLURQPHQWWRZRUNWRJHWKHU:HKRSHWKDWWKLVUHSRUWHQFRXUDJHVWKHP
WRGHYHORSV\QHUJLHVEHWZHHQWKHLUUHVSHFWLYHȴHOGVWKXVHQVXULQJDIRUPRI%* ?WKDWSURPRWHV
KHDOWKVRFLDODQGHQYLURQPHQWDOEHQHȴWV
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